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THE RELATION OF NON-HERITABLE FOOD HABITS TO EVOLUTION 
By JOHN E. CUSHING, JR. 


The possibility that the non-heritable behavior of animals can influence the genetic 
composition of their populations has been suggested in several previous papers (see 
Cushing, 1941, a,6,c). [tis the purpose here to consider this possibility further in an 
attempt to obtain a more precise picture of the way in which animal populations may 
evolve heritable differences under the guidance of behavioristic traits, the specific ex- 
pression of which is determined by non-genetic factors. Jn order that such behavior may 
affect population genetics it must have its specificity of expression maintained over many 
generations within the population concerned, passed on by the actions of parents to their 
young like a tradition. This does not imply a conscious effort on the part of the organ- 
isms involved, but only a physiological series of cause and effect relationships consist- 
ently maintained between succeeding generations. The effect on population genetics of 
such behavior would seem most likely to occur through influences on the factors of 
natural selection and on the exchange of genetic materia) among populations. Detailed 
discussions of the relation of these factors to evolution can be found in the recent works 
of Dobzhansky (1941), Wright (1940), and Mayr (1942). 

As the role of acquired mating preferences in birds has already been discussed in 
relation to non-genetic sexual isolation (Cushing, 1941), it seems appropriate at this 
time to take up another aspect of bird behavior, that of acquired feeding habits. This 
type of behavior is such as might seem capable of influencing selection pressure. This 
especially is true if it can be shown that individuals of similar genetic constitution can 
acquire different feeding habits and also that opportunities occur for such non-heritable 
behavior to be perpetuated over many generations under natural conditions. 

While it is known that the young of a great variety of species of birds are influenced 
by their parents to some degree in the food habits they adopt as adults (Thompson, 1923; 
Nice, 1944), only the raptorial species, the hawks and owls, will be considered here in 
any detail. This is because relatively more is known regarding these birds in this respect 
and also because of personal experience and interest in certain aspects of the raptorial 
habit (Cushing, 1939). As will be reiterated, however, the conclusions reached are such 
as might well be found to apply to a great variety of birds and to other vertebrate 
animals. 

The most searching analysis of the behavior of raptors to date is that of Sumner 
(1934), among whose results was the conclusion that young raptors do not show an in- 
herited ability to recognize living animals as prey, but rather must learn to do this. 
The success of such learning is aided by an inherited curiosity concerned with novel 
objects which develops into a propensity to follow and take up and handle such objects, 
especially if in motion. Given this sort of genetic constitution, it follows that a moving 
animal once seized will sooner or later be given tentative nips, with the eventual dis- 
covery that it can be killed and also that it is good to eat. All authorities (to be men- 
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tioned later on) support the general thesis that very little repetition is needed to imprint 
actions involving successful feeding upon a bird and that the bird becomes aware of the 
possibilities of living prey in a remarkably short time after its initial, successful attack. 
In spite of this, Sumner’s observations indicate clearly that, in the absence of parental 
or human guidance, the taking of living prey is dependent in the final analysis upon 
accidental external circumstances and that a young raptor may be very backward in 
this respect unless presented with the proper set of circumstances. This is a very re- 
markable conclusion for it implies that the whole array of raptors, and this involves 
the two independently evolved groups of hawks and owls, are raptors largely because 
of traditional influences. 

Support for Sumner’s conclusion is abundantly supplied in the literature on falconry 
(see Michell, 1900; Russell, 1940; Bond, 1936), from which it can be seen that young 
hawks are admirably “set” genetically to learn to capture and eat living animals, but 
that the expression of this ‘“‘set”’ through learning is dependent upon external circum- 
stances, quite fortuitous in the case of young hawks regularly fed, but left to their own 
devices. 

It may be argued that hungry hawks will show an inherited ability to kill for them- 
selves even though well fed ones will not. This does not seem probable on the face of it 
and seems even less so when one considers that falconers find that young hawks need 
to be fed from one to two times a day in order to prevent serious disabilities arising 
that would interfere with hunting. 

Accepting the point that young raptors must learn that living animals are food, the 
next step is to consider the extent to which parents are capable of influencing their young 
to adopt specific feeding habits, for only by such influence can any specific traditions 
be maintained. A survey of Bent’s “Life Histories of North American Birds of Prey” 
(1937-38) shows that in all species of hawks and owls where any observations have 
been made on the young after they have begun to fly parents and young remain asso- 
ciated for a considerable time, often well through the summer months. During this in- 
terval the young are fed by their parents until they are able to hunt for themselves. 
As noted above, the evidence from several sources shows that such parental feeding is 
necessary to the welfare of young hawks and that young hawks otherwise could not 
survive the relatively long period between leaving the nest and becoming self-sufficient. 
This point alone, however, throws no light on the possible effects of parental care upon 
feeding habits, for it has already been shown that young hawks, if allowed liberty and 
assured of a steady food supply, will often eventually learn to hunt for themselves. 

Information on the actual training of the young by the parents is not as extensive 
as might be desired; nevertheless, its occurrence is indicated by various observations on 
at least the following species: Marsh Hawk, Red-tailed Hawk, Mexican Goshawk, 
Golden Eagle, Gray Sea Eagle, Everglade Kite, Bald Eagle, Sparrow Hawk, Great 
Horned Owl and Burrowing Owl, The observations made range from those showing 
the parental birds placing the food of the young out of their reach through those that 
suggest rather elaborate actions, as in the Marsh Hawk where the parents are known 
to drop the food to the young while both are in flight. Another factor no doubt impor- 
tant to the education of the young is the parents’ feeding them less and less well pre- 
pared game as they approach the time when they will be able to fly (Bond, 1936). 
The whole course, as far as observed, seems “designed” to take advantage of the young 
raptor’s instincts of curiosity, play and feeding, and the recognition of living prey 
comes about more or less naturally as the young develop sufficient ability to follow 
their parents about for food. 
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A further contribution to the view that parental association may be important in 
forming food habits is obtained from the fact that Michell and other falconers advise 
the use of a ‘““make” hawk (one familiar with the hunting of the prey to be taken) jn 
the instruction of untutored falcons when these are ready for entering at living quarry. 


It can be seen that there is a reasonable amount of evidence that the parents of 
raptors do not merely passively feed their young after leaving the nest, but, through 
suitable modifications of behavior, also play an active role in aiding them to learn to 
hunt for themselves. The only evidence known to me that may be construed as refut- 
ing this point of view is that relating to the Osprey where two accounts cited by Bent 
(1937) and Abbott (1911), respectively, state that hand-reared individuals will in- 
stinctively begin to fish for themselves when able to fly. However, these statements 
should be cautiously accepted, especially as the accounts are difficult to interpret criti- 
cally because the young were probably reared on fish and may well have been respond- 
ing to an already familiar food. 

The next point for consideration is the degree to which the parental guidance that 
probably occurs in most species of raptors might account for the differences in food 
preferences and methods of hunting which serve to distinguish these various species. 
Before proceeding, it is necessary to point out that while there is much apparent inter- 
specific overlapping and intraspecific variation in the food preferences of most hawks 
and owls, when one considers these preferences in terms of species of animals preyed 
upon, each species of raptor does have a characteristic way of hunting and an average, 
generalized type of prey that it hunts. These differences are pronounced enough to be 
useful for distinguishing the various species; and in some, as the Everglade Kite which 
preys exclusively on a species of snail, or the bat-catching falcons, the characteristic 
foraging behavior may be very marked. The important point here is to consider the 
extent to which tradition could be responsible for the differences observed, and again 
one can find many helpful data in the field of falconry. After reading such authors as 
Michell, Russell, Bond and others, one obtains the following information. 

All hawks must be “entered” at the type of prey for which they are intended; that 
is, they must be trained to take living prey of a particular sort rather than just the 
lure (or, in the case of wild caught adults, the previous prey) to which they have been 
first accustomed. This transition is most often made by giving them one or two blinded 
(with head bags) birds resembling the intended game and then flying them at the 
game itself, selecting only ideal situations for the first few flights. ‘““Long-winged species” 
of hawks must be re-entered.at quarry of an unfamiliar type even though they are adept 
at killing other forms. Thus, for example, Duck Hawks taken as adults and long used 
to hunting for themselves before capture, must be entered at crows (a bird rarely taken 
under natural conditions) before they will pay them any attention. The same hawk 
must be re-entered at grouse, should it be desired subsequently to hunt such species. 
Of interest in this respect is Michell’s mention of species known to be taken frequently 
by wild hawks under natural conditions that no falconer has been able to train his 
tamed hawks to take. Here, as in many other connections, the importance of proper 
training by man for the development of specific hunting techniques is well emphasized. 
The question of the influence of training upon the specificity of the hunting habits of 
“long-winged hawks” is summed up by this quotation from Bond (1936:73): “It ap- 
pears to be quite difficult for the very limited mind of a young falcon to grasp the fact 
that a live bird or mammal may be converted into food. The lesson must be learned 
over again for every species of prey of very different appearance. It is perhaps as a 
result of this, at any rate I have found it true, that falcons, both wild and trained, are 
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prone to form prey habits, and to confine the food taken to a single species or group 
as exclusively and as long as may be. When the chosen food gives out, through migra- 
tion or whatever cause, a new item is selected and followed with the same single- 
mindedness.” 


The accipitrine hawks present a somewhat different aspect of the same problem 
for they are more apt to take anything that flies or runs within a given speed and size 
group. However, entering must also be done to give these birds the idea of living prey, 
and specificity also exists for it is recommended that Goshawks intended for such fast 
and heavy game as grouse or hares be kept to these forms lest they grow lazy and fly 
only after easier game. Such habits of laziness occur in several connections with respect 
to hawk training in general, and are exceedingly difficult, if not impossible, to break 
once formed. 


With regard to the technique of hunting, much elaboration could be made of dif- 
ferent points in training that show that hawks form relatively set habits of various 
sorts, but it is sufficient to conclude here that all the evidence suggests that tradition 
is the dominant factor in determining the specific feeding habits of individual hawks 
and, therefore, that the prey taken and the way it is taken is determined much more 
by specific traditions than by specific genetic factors. With this the case, and granting 
an active role in the teaching of offspring by parents, it seems quite probable that 
specific parental habits will be acquired by young birds, admitting, of course, that vari- 
ous accidental circumstances could occasionally combine to alter these effects in the 
later life of the individual. 


The conclusion to be reached then is that all evidence so far available favors the 
contention that the differences in specific food habits of various species of raptors are 
maintained much more through non-heritable factors passed on by the interaction of 
parental behavior with that of the offspring than they are through specifically different 
heritable factors. This cannot be considered proven, but the probabilities are certainly 
sufficiently in its favor to give it precedence over any‘alternative explanation. With the 
most characteristic trait of raptors, that of the taking of living prey for food, appar- 
ently not directly maintained by genetic factors, it follows that the genetic complex 
characteristic of raptors owes its existence to the selection pressure exerted by a non- 
genetic habit. This follows because of the well-known postulate that unless a character 
(for example, the talons of raptors) is subjected to a constant selection pressure, it will 
deteriorate as the population accumulates genes that decrease its efficiency. An obvious 
corollary to this postulate is that the form of such heritable characters as feet and bills 
is molded by the kind of selection pressure to which it is subjected. Therefore, the 
genetic basis of structures relating to the raptorial habit would seem to be in large 
part determined by the direction in which selection pressure is exerted through the 
medium of traditional differences in feeding habits. 


Still another consideration, however, enters into the picture. It is obvious, for ex- 
ample, that a Goshawk and a Duck Hawk are so different genetically that one could not 
be conditioned to feed after the fashion of the other. Here, it might be argued, genetic 
factors exert more influence than non-genetic ones. However, it seems more in keeping 
with the facts to argue that, given two genetically similar populations with different 
hunting traditions, selection will build up genetic differences that will eventually re- 
strict further alterations in the specificity of the traditions involved. This argument 
finds support in the observations of falconers showing that while individuals of any 
one species do differ in temperament and morphology and that these differences do 
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influence their response to training, the differences seem of much less magnitude than 
those that can be effected by training. 

It has been argued (See Mayr, 1942) that tradition is relatively easy to change and 
that it does not seem likely that it can be perpetuated long enough to affect the genetic 
make-up of populations. This may be answered by saying that we need to know more 
about how often such changes actually occur in nature, that genetic constitution re- 
stricts the changes possible, and that it is obvious that several factors most probably 
need to operate to maintain a tradition consistently over many generations. These would 
presumably include a sustained food supply of distinctive characteristics and a favor- 
able background of the various factors noted by Wright (1940) as capable of influenc- 
ing the genetics of wild populations. Such requirements may not be satisfied with any 
great frequency, yet the different species of hawks are not so numerous as to require a 
very high frequency for their incipiency. In any event, the role of tradition in evoiution 
should not be so lightly dismissed without better evidence, for such dismissal tends to 
discourage further attempts to learn the facts of the case. 

There is considerable evidence that raptors do acquire aberrant habits in nature; 
of particular interest is Stager’s account (1941) of a small population of Duck Hawks 
that have regularly plundered a bat cave in New Mexico for many years. Here is a 
clue as to the possible origin of the species of falcons that are more or less adapted to 
preying on bats (Allen, 1940). Another interesting case is that of the Evergiade Kite 
which preys exclusively on snails of the species Pomacea caliginosa, for here wou'd seem 
to be an opportunity to study the effects of learning, particularly as Mr. A. Sprunt 
informs me that the young associate with their parents through the fall ana »..obably 
also the winter and apparently are “taught” to hunt by their parents. 

There is abundant evidence that tradition may play an important role in tie food 
habits of a great variety of birds besides raptors. For instance, many species of fly- 
catchers have been observed to “teach” their young to hunt (Bent, 1942:132, 159, etc.) 
and many of the seed-eating birds first feed their young on insects and only gradually 
bring them to a vegetable diet. The observation by Lack (1940) of a bird in the Gala- 
pagos Islands that uses a stick held in its bill as a tool to obtain insects, and of Perkins 
(1912) that the young of the widely divergent Hawaiian finches follow their parents 
about long after learning to fly are but examples of a great number of cases where it 
would be dangerous to say without investigation that tradition should not be consid- 
ered an important evolutionary factor. 

Before closing I should like to point out that it is the contention of several authors 
(most recently Mayr, 1942) that acquired behavior could at best only be effective in 
species with highly organized nervous systems such as the vertebrates. This is contra- 
dicted by the extensive evidence for traditional behavior in insects (see Cushing, 1941c 
for further references) and especially by the remarkable behavior of Arcella polypora, 
a rhizopod protozoan. In this form Reynolds (1924) has found that artificially severed 
masses of protoplasm readily fuse with individuals raised in the same environment, but 
shatter into droplets upon contacting individuals raised in another environment. The 
outcome of such fusions has been experimentally shown to depend not upon genetic 
differences in the individuals concerned, but upon acquired reactions due to environ- 
mental influences (most probably the bacterial flora upon which the Arcella feed). A 
comparable situation also exists among the slime molds, a fact for which I am indebted 
to Dr. A. Cohen of the California Institute of Technology (see Cohen, 1941, and his 
reference to Smart, 1935). While it is apparent that acquired behavior in these forms 
may well rest on a different physiological basis than it does in birds, it still is obvious 
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that much more needs to be known of the nature and basis of acquired behavior in 
living organisms before one can dismiss its role in evolution either as restricted to the 
higher vertebrates or as of little significance because of a postulated unstable character. 
(Should one consider it out of place to compare the behavior of birds, protoza, and the 
myxomycetes, one can find some argument in a recent paper by Lashley (1938), where 
a flatworm, Microstoma, is held to encompass “all of the major problems of dynamic 
psychology.’’) 

In closing, I should like to say that no anthropomorphic meaning should be at- 
tached to the words teach, tradition, learning, etc., as used here. 

I would like to thank Dr. A. H. Sturtevant for several helpful suggestions while 
preparing this manuscript and Mr. Clinton G. Abbott and Mr. Alexander Sprunt, Jr., 
for personal communications concerning the Osprey and Everglade Kite, respectively. 
I would also like to thank Dr. R. M. Bond for introducing me to several important 
references on falconry. 

Summary.—This paper points out that available evidence favors the probability 
that traditional food habits may be sufficiently specific and stable to influence selec- 
tion pressure and thus the evolution of many species of birds and other animals. 
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THE SKULLS OF THE CATHARTID VULTURES 
By HARVEY I. FISHER 


The New World vultures, family Cathartidae, form a heterogeneous group of large 
birds which is now limited in its range to the Americas. Only one member, the fossil 
Plesiocathartes of France, has been taken outside the Western Hemisphere. Including 
fossils, there have been at various times twelve genera and twenty species within the 
family. More than half of these are fossil; the oldest is from the Oligocene. 

An earlier study (in press) of the appendicular skeleton and musculature of the 
Recent genera indicated that the modern forms are surprisingly diverse in spite of simi- 
larities in locomotion in the air and on the ground, which are correlated with similari- 
ties in appendages. Because it was believed that the skull, especially the cranial part, 
is a more “stable” part of the body and less subject to adaptive change than are the 
appendages, this region of the skeleton was selected as the basis for a study of relation- 
ships. In pursuing this investigation it has been necessary, however, to examine some 
other skeletal parts in order to clarify questions of taxonomy. 


Materials. Recent.—Skull, including mandibles: South American Condor, Vuliur 
gryphus, 6; California Condor, Gymnogyps californianus, 7; King Vulture, Sarcoram- 
phus papa, 8; Black Vulture, Coragyps atratus, 10; Turkey Vulture, Cathartes aura, 18. 


Fossil—Cathartes aura, 5 crania, 2 incomplete rostra and 3 pairs of mandibles; 
Coragyps occidentalis, 81 crania, 18 rostra and 4 incomplete mandibles; Sarcoramphus 
kernensis, type humerus; Gymnogyps amplus, type tarsometatarsus, 127 crania, 67 
rostra, 20 pairs of mandibles, and 100 tarsi; Breagyps clarki, 6 crania, 2 incomplete 
rostra and mandibular fragments. 


Acknowledgments.—For the loan of materials I am indebted to Dr. Loye Miller of 
the University of California at Los Angeles, to Dr. Hildegarde Howard of the Los An- 
geles Museum, to Dr. R. A. Stirton of the Museum of Paleontology of the University 
of California at Berkeley, and to Dr. Alexander Wetmore of the United States National 
Museum. I wish to thank Dr. Hildegarde Howard and Dr. Alden H. Miller for helpful 
suggestions. The artist, Elizabeth Whitfield, has been most painstaking in her delinea- 
tion of the skulls. 


Measurements.—Often it is impossible for a subsequent student to make compara- 
tive measurements, because no description of method is included. For this reason I 
provide as precise a description of each measurement as is possible. 


Body length. Straight line distance between anterior face of last cervical vertebra and acetabu- 
lum, when all bones are articulated. 

Skull length. Distance from supraoccipital to tip of bill, when occipital condyle and tip of bill 
rest on beam of dial calipers. 

Cranial length. Straight line distance from frontonasal hinge to dorsal lip of foramen magnum. 

Cranial height. Vertical distance between anterior end of basitemporal plate and top of cranium, 
when one side of calipers is resting on condyle and tip of same side is on anterior end of plate. 

Postorbital width. Smallest measurement across cranium immediately behind postorbital pro- 


cesses. 
Temporal width. Distance between temporal fossae. 
Hinge width. Greatest width of frontonasal hinge at level of posterior ends of premaxillaries. 
Premaxillary length. Distance from hinge to tip of bill, when beam of calipers is parallel to dorsal 
surface of bill. 
Premaxillary anterior to nares. Distance from anterior end of nares to tip of bill, when beam is 
parallel to dorsal surface of bill. 
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Bill width. Distance between ventral surfaces of maxillaries at anterior end of nares. 

Bill depth. Distance between dorsal crest of premaxillaries and ventral edges of maxillaries, when 
one side of calipers rests on edges of both maxillaries. 

Narial length. Greatest longitudinal measurement of opening. 

Opisthotic width. Distance between lateral surfaces of opisthotic processes. 

Occipital width. Distance between lateral surfaces of occipital processes. 

Mandibular length. Greatest straight-line length of ramus from tip of mandible. 

Mandibular height. Greatest vertical measurement in posterior part of mandible. 

Symphyseal length. Greatest midline length of mandibular symphysis. 


COMPARISON OF RECENT SPECIES 


It is apparent from the drawings, and from the measurements in table 1 that the 
skulls of Vultur and Gymnogyps are approximately equal in length, as are those of 
Sarcoramphus and Coragyps. The skull in Cathartes is shorter than in any other 
cathartid. However, when the length of the skull is compared to body length, the ratios 
indicate that the skull is relatively shortest in Vultur and longest in Coragyps and 
Cathartes. The difference between the latter two is probably due to the lengthening 
in the rostral region in Coragyps; this lengthening is shown by the ratio of length of 
premaxillary to length of skull. 

Absolute width of the posterior end of the skull exhibits striking variations; tem- 
poral width is practically identical in Vultur, Gymnogyps and Sarcoramphus, and it is 
almost equal in the two small vultures, Coragyps and Cathartes. Compared to skull 
length the temporal width is greatest in Sarcoramphus, intermediate in Cathartes, and 
least in the other three genera. Ratios concerning the length of the brain case follow 
almost the same pattern as do those of the width of the brain case. Thus the brain case 
is relatively largest in Sarcoramphus. When the height is compared to temporal width, 
one finds the highest ratios in Coragyps and Vultur, an intermediate condition in Ca- 
thartes, and low ratios in Sarcoramphus and Gymnogyps. Consequently, the brain case 
in Sarcoramphus may be described as the largest, widest and highest of any New World 
vulture; in Cathartes it is relatively smaller, narrower and somewhat lower than in 
Sarcoramphus; in Gymnogyps the brain case is lowest and smallest, and in Coragyps 
and Vultur it is low compared to skull length but highest compared to width (see tables 
1 and 2 and figures 42 and 46). 

The top of the brain case is flattest in Sarcoramphus and shows little or none of 
the central, dorsal inflation which is most evident, among the cathartids, in Coragyps. 
Vultur possesses the next flattest skull. In Gymmnogyps there is some slight inflation, 
but in Cathartes the brain case is nearly as rounded and inflated as in the Black Vul- 
ture. Pycraft (1902:278) found a prominent cerebellar dome in the cathartids but 
failed to mention the relative flatness in Sarcoramphus which is more nearly similar to 
that in accipitrine hawks. 

When viewed from the dorsal side, the parietals and the supraoccipital are visible 
in Vultur and Gymnogyps. In Coragyps and Cathartes the posterior overhang of the 
brain case completely hides these bones in a dorsal view. In this regard Sarcoramphus 
is intermediate. 

The lateral edges of the frontals, which form the supraorbital crests, exhibit con- 
stant differences of considerable magnitude. This border in Vultur describes a slight 
sigmoid curve with an excavation anterior to the postorbital process (fig. 45) ; in Gym- 
nogyps the edge also describes a sigmoid curve, but it is widened out posteriorly and 
excavated anteriorly. The effect of this is to make the supraorbital area much narrower 
anteriorly in Gymnogyps than in Vultur. Well developed preorbital processes are not 
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present in the condors and the King Vulture. In Sarcoramphus the supraorbital crest 
has a gentle outward bend in the middle of its length. The crest in Coragyps is almost 
a straight line, but it has the appearance of being excavated because of the presence of 
small processes at either end. In the Turkey Vulture the crest is very thin and is deeply 
excavated (fig. 44); the degree of excavation is somewhat variable, but in no case is 
it slight enough to confuse the outline with that in Coragyps. The preorbital processes 
are pronounced, due to the elimination of bone posterior to them. 

Sushkin (1905:21) found that the width of the supraorbital covering, the dimen- 
sions of the orbital socket, the shape and size of the postorbital processes, the shape of 
the orbital rim of the postorbital process and the base of the zygomatic process of the 
squamosal, and the degree of dorsal inflation of the brain case are specific and generic 
characters in the accipitrines; in only a few cases do several genera retain the same 
development of any of the above characters. Previously it has been shown that infla- 
tion of the brain case and width and shape of the supraorbita) covering are probably 
generic characters in the cathartids. Size of the orbita) socket is by far the greatest in 
Sarcoramphus, and it is relatively greater in Cathartes and Coragyps than in the 
condors. 

The postorbital process in the Black Vulture is wider basally and much heavier 
throughout than in the Turkey Vulture. In both these vultures the process is also rela- 
tively longer than in the two condors; in all four the process does not extend farther 
laterally than the outer edge of the zygomatic process of the squamosal. The process 
in Sarcoramphus is sturdy as in Coragyps but in contrast to all other cathartids it flares 
laterally past the zygomatic process to a point dorsal to the union of the quadratojugal 
and the quadrate. 

Shape of the orbital rim of the postorbital process is not a distinguishing feature 
among New World vultures; the variation in excavation of the supraorbital shelf tends 
to obscure differences in the process and is in itself a much better character for desig- 
nating cathartid genera. 


The zygomatic process of the squamosal is similar in Coragyps and Cathartes, and 
in Vultur and Gymnogyps; in Sarcoramphus it is much shorter and stronger than in 
the other genera. The posterior and ventral borders of this process vary with the size 
and development of the temporal muscles and consequently are of little use in studying 
cathartid relationships. Length of the process is not affected by the origin of the tem- 
poral muscles and is a good character. Sushkin divided the accipiters into two groups 
on the basis of length alone. In one group, the falcons, Microhierax, Poliohierax, Poly- 
bori, Micrastur and Herpetotheres, he found the length of the zygomatic process to be 
not less than two-fifths of the length of the long axis of the quadrate—this length being 
the distance from the outer articulation of the quadrate on the skull to the articulation 
of the zygomatic arch on the quadrate. In all other accipiters (as discussed by Sushkin) 
the length of the process is not more than one-fourth the long axis of the quadrate. 
The measurements are unsatisfactory, at least in the cathartids, but four members of 
the Cathartidae definitely fall in Sushkin’s first group. Sarcoramphus is on the border 
line between the two groups. 

In profile (fig. 42) it may be observed that in Vultur, Gymnogyps and Coragyps 
the dorsal border of the rostrum, formed by the premaxillaries and frontals, is almost 
a straight line. In Sarcoramphus the line of the premaxillaries forms an acute angle of 
about 30 degrees with the dorsum of the frontals; in Cathartes the angle formed above 
the frontals is 12 to 18 degrees. This condition in Sarcoramphus along with the heavier 
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Fig. 43. Ventral views of cathartid skulls, x 38. Drawing of Gymnogyps amplus 
is from the plesiotype, No. B5415 in the Los Angeles County Museum. 
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bill gives the skull a definite “predatory” aspect in contrast to the weak-billed, flat- 
topped condition found in the other cathartids. 

The ratios in table 2 concerning the bill demonstrate that the bill is relatively widest 
and deepest in Sarcoramphus. It is narrowest and shallowest in Coragyps, next weakest 
in Cathartes, and only slightly stronger in the two condors. Another factor contributing 
to the appearance of weakness in the bill of Coragyps is the long nasal aperture which 
is almost one-fourth the length of the skull (tables 1 and 2); in comparison with skull 
length and length of premaxillaries the nares are by far the longest in Coragyps, inter- 
mediate in length in Cathartes and Vultur and shortest in Sarcoramphus and Gym- 
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CORAGYPS ATRATUS CORAGYPS ATRATUS 


Fig. 44. Ventral and dorsal views of skulls of Recent Cathartes and Coragyps, « %%. 
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nogyps. The short bill together with short narial openings indicates strength in the bill 
of the King Vulture, Sarcoramphus. The hook on the bill is about equally developed 
in the various genera. The longitudinal axis of the naris is nearly parallel with the slope 
of the rostrum in Vultur, Gymnogyps and Coragyps; its anterior end is somewhat de- 
pressed in Cathartes and is depressed still further in Sarcoramphus. This character is 
further accentuated in the Turkey and King vultures by the depression of the entire 
rostral portion of the skull. Shape of the naris is constant for each genus and is a dis- 
tinguishing feature. In Coragyps it is relatively narrow and long, and only a small part 
of the posterior end is occluded by a sharp nasal process. The opening is ovoid in Ca- 
thartes and more obstructed in the caudal area. In Sarcoramphus the opening is similar 
to that in the Turkey Vulture but is flattened, and the nasal processes form a shelf 
(figs. 42 and 43) on the ventral surface of the posterior half of the naris; the central 
tip on this shelf extends dorsally toward the premaxillaries in the midline and in one 
specimen formed a circlet as in Gymnogyps. The long, oval foramen in Vultur has 
little or no obstruction posteriorly. In Gymnogyps there is a ventral shelf as in Sarco- 
ramphus, but it covers only a fourth to a third of the narial length. The medial process 
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of this shelf curves anteriorly and dorsally and then turns posteriorly to fuse with the 
premaxillaries. Thus a bony circle is formed in the posterior part of the nostril (fig. 42). 

In Gymnogyps the nasal bridge is slightly shorter and from a third to a half wider 
anteriorly than in Vultur. Sarcoramphus displays a relatively wide and thick bridge; 
this contributes further to the appearance of strength in the rostral region. In actual 
measurements the nasal bridge in Cathartes is narrower than in Coragyps, but it is 
equal in thickness and considering its length is stronger. 

Compared to trunk length (table 2) the premaxillaries are longest in Coragyps and 
approximately equal in the other genera. The high ratio of premaxillary length to skull 
length in Vultur is a result of the much shorter skull of Vultur, as shown by the ratios 
of skull length to trunk length. It is interesting to note that total premaxillary length 
and length of naris vary together, but that length of the premaxillary anterior to the 
nostril varies inversely to them. 

In a posterior view of the skull (fig. 46) several characteristic features may be ob- 
served. In Cathartes and Sarcoramphus the suture of the frontals and parietals on either 
side forms an arc; the two inner ends form a definite V-shape in the midline. The junc- 
tion of these bones in Coragyps and Vultur is a gentle arc from side to side with only 
a slight dip in the midline. In Gymnogyps the “V” is more pronounced than in Vultur, 
but in both condors the dorsolateral areas of suture lie farther dorsally and anteriorly. 
The squamosal-parietal suture is nearly vertical in the condors, but ventrally it flares 
out widely in the other cathartids. 

The occipital condyle in the condors is a smooth, rounded surface with little or no 
trace of the sharp groove always found in the posterior edge in the Black and Turkey 
vultures. In Sarcoramphus the groove may or may not be present. Exoccipital processes 
are well developed in the condors, but are much longer and stronger in Vudtur than in 
Gymnogyps and are larger in Sarcoramphus than in the small vultures. The processes 
are better defined in Cathartes than in Coragyps in which there is a sharp high ridge 
running medially from each process (fig. 44). Both Cathartes and Sarcoramphus show 
traces of this ridge, but in the South American and California condors. the ridges run 
dorsomedially to the base of the condyle. When the skull is resting on the hook and the 
exoccipital processes and is on a flat surface, the opisthotic processes touch the surface 
in Cathartes and Coragvyps. In this position the opisthotic processes are farthest from 
the surface in Vultur, next farthest in Gymnogyps, and closest to the surface in Sarco- 
ramphus. The opisthotic processes are longer in the cathartids than in any other fal- 
coniform (Pycraft, 1902:279). In the Turkey, Black and King vultures the postero- 
medial surface of the opisthotic processes is either gently rounded or forms a ridge con- 
taining more than 90 degrees. In Vultur this surface is a ridge of about 90 degrees; in 
Gymnogyps the ridge contains about 60 degrees. Width and configuration of the hind 
wall of the ear (the opisthotic process) was found to be a generic character in the ac- 
cipitrines (Sushkin). The cathartids as indicated above may be divided into two groups 
on the basis of this character, and the configuration is an aid in separating the two 
condors. 

Those accipitrines with a thin posterior wall at the outer end of the auditory opening, 
by which I assume Sushkin (1905:23) meant the opisthotic process, were considered 
by him to be more primitive than those with thick, strong walls. He states that in the 
Cathartidae, as in Pelecaniformes, Ciconiiformes and Procellariiformes and in all birds 
closely or distantly related to the accipiters, this wall is only weakly developed and is 
thin. Within the Cathartidae I could find no major differences, but in the two condors 
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Skull length: trunk 
length 

Cranial height: skull 
length 

Cranial length: skull 
length 

Cranial height: tem- 
poral width 

Cranial height: cranial 
length 

Cranial length: tem- 
poral width 

Temporal width: skull 
length 

Premaxillary length: skull 
length 

Premaxillary length: 
trunk length 

Premaxillary length: 
cranial length 

Prenasal premaxillary: 
premaxillary length 

Prenasal premaxillary: 
skull length 

Postorbital width: 
cranial length 

Bill width: skull 
length 

Bill depth: bill 
width 

Bill depth: skull 
length 

Occipital width: 
cranial length 

Opisthotic width: 
cranial length 

Narial length: 
skull length 

Narial length: 
premaxillary length 

Hinge width: 
cranial length 

Mandibular length: 
skull length 

Mandibular height: 
mandibular length 

Symphyseal length: 
mandibular length 





*Figured from averages. 
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the wall is perhaps somewhat stronger and better-braced. The entire wall is weaker 
and less inflated in the New World vultures than in the accipiters. 

In contrast to other falconiforms the cathartids do not have a well developed articu- 
lar process on the squamosal. The process when present aids in holding in place the 
otic articulation of the quadrate. Absence or weakness of such a process and the con- 
sequent weakness in the connection of the quadrate probably contributes to the general 
weakness of the cathartid bill and forces these birds to subsist, for the most part, on 
soft foods. It is interesting to note in this connection that the articular process is pres- 
ent, though small, in Sarcoramphus, Cathartes and Coragyps. In Sarcoramphus it is a 
wide ridge and is more effective than in the two small vultures; it is larger in Coragyps 
than in Cathartes. Therefore, we have in this process another factor contributing to 
the effectiveness of the bill in Sarcoramphus, and to greater efficacy of the bill in 
Coragyps than in Cathartes. 

The temporal fossa is relatively deep in Cathartes and Coragyps, intermediate in 
Sarcoramphus and shallow in Vultur and Gymnogyps. It is widest in Coragyps and 
Sarcoramphus. At the anterior end of the fossa the passageway is three-fourths encir- 
cled by bone in Cathartes, due in part to the better development of the postorbital 
process and the anterior extension of the ventral shelving of the squamosal. In the other 
vultures and the condors the passage is less enclosed by bone. When depth and width 
of the fossa and the area partly enclosed by the processes are considered, it seems prob- 
able that the temporal musculature is best developed in Coragyps and Sarcoramphus 
and weakest in Gymnogyps. As Sushkin (1905:21-22) has pointed out, the size and 
depth of the fossa is a specific character related to the manner of feeding and is useless 
for showing general relationships. However, shape and position are probably familial 
features; they are constant in the Cathartidae. 

In lateral view the parietal and supraoccipital areas appear much inflated in Vultur 
and Gymnogyps. However, at least part of this appearance is due to the previously 
mentioned absence of a posterior overhang of the frontal bones in these genera. This 
posterior shelving is less in Sarcoramphus than in Coragyps and Cathartes and conse- 
quently the inflation seems greater in the King Vulture than in the two small vultures. 

In all cathartids the basitemporal plate is triangular with the apex toward the front; 
in all except Cathartes the apex is consistently a sharp point. In approximately half the 
skulls of the Turkey Vulture the apex is blunted (fig. 44). Excavation of the posterior 
part of the sphenoidal rostrum is greatest in Sarcoramphus and Vultur and it extends 
forward half of the exposed length of the rostrum. In Coragyps and Cathartes the depth 
of the groove is intermediate and its length is two-fifths to one-half that of the exposed 
rostrum. In Gymnogyps the excavation is least and is confined to the posterior two- 
fifths of the rostral length. This excavation is not present in other falconiforms. 

The position and the distance between the ventromedial ends of the bony eustachian 
canals are extremely variable within a genus because of the differences in the develop- 
ment of the thin, anterolateral wall of the canal. 

The anteroventral wall of the auditory canal forms a sharp, shelf-like extension in 
Coragyps, Cathartes and Sarcoramphus; only vestiges of this shelf can be found in the 
condors. In all cathartids, except Cathartes, the auditory canal is complete, that is, it 
extends as a bone-encased aperture as far laterally as the ends of the pterygoids. In the 
Turkey Vulture, however, the canal is entirely open ventrally except where it passes 
dorsal to the sphenoidal rostrum! In only three specimens was it enclosed ventrally 
for as much as one millimeter on either side of the rostrum. 

No differences were observed in the pterygoids, but the basipterygoid process of 
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the sphenoidal rostrum is strongest in Sarcoramphus and weakest in Gymnogyps. These 
processes are longest in Gymnogyps and shortest in Sarcoramphus and Vultur. Greater 
length in the pterygoid process tends to lessen the flexibility of movement since the 
pterygoid has a shorter distance in which to move, and strong processes give better 
support to movements of the bill. Pycraft (1902:280) found the basipterygoid process 
in all stages of development in his study of the falconiforms. He noted the stockiness 
of the process in Sarcoramphus and Coragyps and thought the slenderness of the bone 
in Gymnogyps and Vultur was a sign of the first stages of the disappearance of the bone. 

Shape of the palatine bones exhibits no significant variation; at the posterior end 
the thin blade may be of various shapes, but these differences are not constant within 
a genus or species and must be attributed to individual variation in ossification which 
occurs so frequently in the free, attenuated ends of thin bones. The anterior ends of 
the palatines are nearly horizontal in Coragyps and Cathartes, and it is only in their 
posterior two-thirds that they begin to lie at a 45 degree angle (figs. 43 and 44). In the 
condors and the King Vulture they lie at about a 45 degree angle throughout their 
length. In the posterior third of their length, the palatines meet, or nearly do so, in the 
midline, and their medial edges turn ventrally to form the palatine processes. In no 
New World vultures do the palatine processes extend as far posteriorly as do the pala- 
tines. The medial edges of the palatines, which form the bases of the palatine processes, 


extend ventrally side by side and later flare out laterally in the condors and to a lesser _ 


extent in Sarcoramphus. A cross-section of the palatine processes thus has an inverted 
“VY” shape. In the Black and Turkey vultures the medial bases of the processes are 
more widely separated and extend straight down or begin to flare out laterally from 
the palatine itself; this produces an inverted ““V”. The posteroventral corners of the 
palatine processes are greatly variable within a genus, and yet it is possible to state that 
the corners extend farther caudally in the condors and the King Vulture than in the 
Black and Turkey vultures. 

No significant differences were observed in the shape or relative length of the inter- 
palatine opening. The length of the intermaxillary space, as would be expected, varies 
with the rostral length of the skull; the aperture is relatively long in Coragyps and is 
shortest in Sarcoramphus. As may be seen in figure 44, the opening is long, narrow and 
only slightly ovoid in Coragvps. In the condors (fig. 43) it is the same absolute length, 
but wider and more ovoid; in Cathartes it is approximately the same shape .The open- 
ing in Sarcoramphus is shorter and more circular than in any other cathartid. 

The lachrymal process is wide, strong and long in the small vultures and the King 
Vulture; it extends straight ventrally and nearly touches the jugal. In the large condors 
the lachrymal is relatively thin and weak and runs posteroventrally (fig. 42). The 
upper ends of the lachrymal and the nasal form an acute angle (about 40 degrees viewed 
from the side) in Sarcoramphus; 75 to 85 degrees in Coragyps and Cathartes and 
about 90 degrees in Vultur and Gymnogyps. The lachrymal process in Cathartes differs 
from that in Coragyps in that it is much wider dorsally. In this respect Cathartes closely 
resembles the condors, and Coragvps is similar to Sarcoramphus. In all cathartids the 
lachrymal is completely fused to the frontals. 

In all cathartids there is an imperfect frontonasal hinge; the flexibility of the pre- 
frontals and of the posterior ends of the nasals is the limiting factor. The palatines can 
slide on the sphenoidal rostrum to a certain extent and thus offer no resistance to the 
action of the hinge. However if the zygomatic arch is an inflexible brace, the effect 
of the hinge is lost. In the cathartids the rigidity of the zygomatic arch is reduced in 
an interesting manner. The anterior end of the arch is split and the dorsal part articu- 
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lates with the maxillary (fig. 42). The ventral part is flattened in a horizontal plane 
and thus bends more easily in a vertical direction. Another factor contributing to the 
flexibility is a dorsal bend in the arch in the region of the lachrymal in Cathartes and 
Coragyps and to a lesser extent in Sarcoramphus. In the two large condors the arch is 
nearly, if not actually, straight. 
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Fig. 45. Dorsal views of cathartid skulls, x 35. Drawing of Gymnogyps amplus is from the 
plesiotype, No. B5415 L. A. Mus. 


The interorbital septum has a large central opening in the condors and the King 
Vulture which is separated by a thin pillar of bone from a smaller opening posterior to 
it (fig. 42); the smaller opening is continuous posteriorly with the foramen for the 
optic nerves on either side. No other fenestrae are present in the septum of these forms. 
In Cathartes and Coragyps the large central opening is consistently absent, but there 
is always an aperture 3 to 7 mm. long in the middorsal area of the septum in Cathartes. 
This dorsal aperture is usually, but not always, present in Coragyps; it is always smaller 
than in Cathartes. Formation of the dorsal opening in the two small vultures is the 
result of the breakdown of the lateral walls of the passageway for the olfactory nerves. 
Laterally the olfactory nerve canals are always open in the Black and Turkey vultures; 
in Sarcoramphus there may be small fenestrae in the lateral wall of the canal but in 
none of my specimens was the passageway completely open to the orbital socket in the 
middorsal region. No middorsal aperture is present in the septum in the condors and 
the canals for the nasal nerves are completely closed. 

The posterior wall of the orbital socket and the interorbital septum furnish no char- 
acters useful in designating large groups of genera among the accipiters, according to 
Sushkin. However, he thought it might be possible to put the accipiters in two groups 
on the basis of the contour of the ventral border of the interorbital septum. After ex- 
amining a number of accipiters and cathartids I came to the conclusion that the curva- 
ture was too slight in any case to be a reliable character ; he also indicates in later studies 
that the differences are extremely small. It has been shown previously in this study that 
the fontanelles in the interorbital septum and the condition of the canal for the olfactory 
nerve in the orbit are constant generic features. Sushkin found that in “large buzzards” 
the canal was usually open and he followed Fiirbringer in believing that the size of the 
fontanelles was in proportion to the size of the bird. In a general sort of way, the fonta- 
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nelles do follow this rule, but in Sarcoramphus the central foritanelle is nearly as large 
as in Vultur and Gymnogyps which weigh about three times as much as the King Vul- 
ture. The posterior fontanelle is larger in the Black Vulture than in the Turkey Vulture 
which is slightly heavier. The middorsal opening is often times twice as large in Ca- 





thartes as in Coragyps. Obviously the rule does not hold in the Cathartidae. 


Wan 


WY 


\\ 





GYMNOGYPS AMPLUS 





GYMNOGYPS CALIFORNIANUS VULTUR GRYPHUS 


Fig. 46. Posterior views of cathartid skulls, x %%. Drawing of Gymnogyps amplus 
is of plesiotype, No. B5415 L. A. Mus. 


The crest of the lateral or main articulating surface of the quadrate has in all the 
New World vultures the shape of a sigmoid curve. In the condors the posterior end of 
the surface is most medial; thus the axis is set about 20 to 30 degrees from the long axis 
of the skull. In the Turkey and Black vultures the long axis of the surface is about 45 
degrees from the axis of the skull, and in Sarcoramphus it is about the same. In the 
latter the sigmoid nature of the area is obscured by inflation and enlargement of the 
entire surface. The larger articulating surface, the inflation, and the fewer restraining 
processes in this region make it possible for Sarcoramphus to open the bill more widely. 
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Then too, more lateral movement is possible. The angle to which the bill may be opened 
is approximately the same in the other cathartids, but the increased rostral length in 
Coragyps produces a greater gap between the tips of the mandibles than is present in 
Cathartes when the bill is opened to the maximum extent. Ability to open the bill more 
widely may be an adaptation in two ways. In grasping live, struggling prey a widely 
opened bill is an aid to securing and maintaining a strong hold. In the case of Sarco- 
ramphus it probably aids in this manner as well as in enabling larger chunks of carrion 
to be swallowed. The latter adaptation is perhaps the more important in Coragyps, but 
here again the aid in grasping prey may be significant since McIlhenney (1939) has 
shown that Black Vultures attacking in groups kill skunks, o’possums and other small 
mammals. 


The angle of the articulating surface and the sharp ridges bordering it in Cathartes 
and Coragyps preclude much anteroposterior movement. However, in the condors there 
is a possibility of some longitudinal movement. This longitudinal movement and a short 
up and down movement or snipping probably account for the method of feeding in the 
California Condor noted by Koford, Pemberton and others. In feeding, the condor in- 
serts the bill in a soft part of the carcass and by short snipping movements which can 
be seen and heard literally scissors its way into the soft carcass. 


When the lower mandibles are set in proper articulating position with the quadrate, 
little or no generic difference can be noted in the relative lengths of upper and lower 
mandibles. Yet the ratios of mandibular length to skull length indicate relatively long 
mandibles in Vultur and Gymnogyps. This apparent anomaly is the result of the pos- 
terior bulging of the brain case in the small vultures and to a certain extent in the King 
Vulture, which increases skull length and thus decreases the relative mandibular ratio. 
No significant variation in length was noted, the length varying directly with increased 
rostral length, as found in Coragyps, or short rostral length, as in Sarcoramphus. 
Strength of the lower jaw as indicated by the height to length ratio, and the ratio of 
symphysial length to mandibular length is greatest in Sarcoramphus and slightly less 
in Vultur. The lower mandible is apparently weakest in Coragyps and next weakest in 
Cathartes; Gymnogyps occupies an intermediate position in this respect. Shufeldt 
(1883:751) found the lower mandible more powerful in cathartids than in accipitrines. 

The longitudinal axis of the articular surface of the lower mandible is nearly par- 


allel to the long axis of the skull in the condors; its posterior end is more medial in the 
two small vultures and is most medial in Sarcoramphus. 


DISCUSSION OF RECENT SPECIES 

The skull of the cathartid vulture may be distinguished from the skulls of other 
falconiforms in the following ways: the external nares are perforated; the rostral area 
of the skull is elongated (except in Sarcoramphus) ; an imperfect frontonasal hinge is 
present; the lachrymals are completely fused to the frontals and are directed down- 
ward; the premaxilla is highly vaulted; the opisthotic processes are extremely long; 
the articular process of the squamosal is weak or absent; the sphenoidal rostrum is 
excavated in front of the basitemporal plate; the bones within the olfactory chamber 
are more completely ossified; the zygomatic arch is split anteriorly; and the skull is 
indirectly desmognathous. 

It may be observed in table 3 that there are many characters dividing the Cathar- 
tidae into two main groups, with Sarcoramphus somewhere between. In the large con- 
dors, Gymnogyps and Vultur, the parietals and supraoccipitals are inflated and are vis- 
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Comparison of skulls of modern cathartids* 


Relative skull length 

Relative size of brain case 

Parietals visible dorsally 

Lateral line of supra- 
orbital crest 

Size of orbit 

Zygomatic process of 
squamosal 

Dorsal profile 


Bill strength 
Length naris 
Shape naris 


Frontoparietal suture 
Grooved condyle 
Development of exoccipi- 
tal processes 
Length of opisthotic processes 
Posteromedial surface of 
opisthotic process 


Articular process on squamosal 
Depth of temporal fossa 
Excavation of sphenoidal 
rostrum 
Bony auditory canal complete 
Shelf on anterior wall of canal 
Strength of basipterygoid 
Length of basipterygoid 
Anterior ends of palatines 
Cross-section palatine 


Table 3 
Cathartes Coragyps 
1 1 
3 2 
no no 
deeply 
excavated straight 
3 3 
a a 
12-18° bend almost 
straight 
$4 3 
3 1 
ovoid long, 
narrow 
a b 
yes yes 
3 3 
1 1 
contains as in 
morethan Cathartes 
900° 
3 2 
1 1 
3 3 
no yes 
yes yes 
3 2 
2 2 
horizontal _ horizontal 


Sarcoramphus 


2 

1 
intermediate 
gently 
rounded 

1 


c 
30° bend 


1 

5 
ovoid, ob- 
structed 
posteriorly 

a 
in some 


2 
2 
as in 
Cathartes 


Dn 


1 
ye 
ye 
1 


wm 


- 3 
45° angle 


Gymnogyps 
2 
4 
yes 


sigmoid 
4 


b 
straight 


4 
4 
ovoid, 
bony 
circlet 
c and d 
no 


1 
3 
about 60° 


not present 


45° angle 
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Vultur 


3 
3 
yes 
reverse of 
Gymnogyps 
4 


b 
straight 


4 
3 
long, oval, 
little 
obstruction 
b and d 
no 


1 
4 
about 90° 


not present 
3 


2 
yes 
no 

4 

4 


45° angle 


processes inverted V_ inverted V_ intermediate inverted Y inverted Y 
Shape of intermaxillary ovoid long, nearly 

space narrow circular ovoid ovoid 
Angle between nasal and 

lachrymal 75 to 85° 75 to 85° 40° 90° 90° 
Lachrymal process aandc a and d a and d b and c b and c 
Fontanelles in interorbital 

septum bandc b and c a and b a and b a and b 
Olfactory nerve canal 

open in orbit yes yes sometimes no no 
Angle of articulating 

surface of quadrate 45° 45° 45° 20 to 30° 20 to 30° 

*Increasing numbers indicate decreasing development of character. Each letter indicates a condition of the character 

in the left hand column. The same number or letter in more than one column indicates similarity of character. 


ible from a dorsal position; in the small vultures, Coragyps and Cathartes these ele- 
ments are relatively much smaller and are hidden from dorsal view by the overhanging 
frontals. In Sarcoramphus the inflation is more than in the small vultures, but is less 
than in the condors. In the condors the occipital condyle has no definite groove; in 
Sarcoramphus it is sometimes grooved and in the small vultures a large groove is always 
present. The temporal fossa is deepest in the small vultures, intermediate in the King 
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Vulture and shallowest in the condors. A cross-section of the palatines shows an in- 
verted “V” in the small vultures, and an inverted “Y” in the condors and an inverted “V” 
with a short basal stem in Sarcoramphus. In the condors the canal for the olfactory 
nerve is closed; it is sometimes closed in Sarcoramphus but it is always open in Coragyps 
and Cathartes. 

The King Vulture is similar to the small vultures, and different from the large con- 
dors in the following ways: the dorsal profile is not a straight line; the posteromedial 
surface of the opisthotic process is gently rounded; there is a definite articular process 
on the squamosal; the anteroventral wall of the auditory canal forms a sharp shelf, 
and the lachrymal process is robust and long and extends straight ventrally. In the 
development of the articular process on the squamosal and the lachrymal process, 
Sarcoramphus resembles Coragyps more than it does Cathartes. However, the King 
Vulture is nearer Cathartes than Coragyps in these characters: the dorsal profile is 
not straight; the frontoparietal suture forms a definite “V” in the midline; and the 
naris is short as is the intermaxillary space. 

Similarity of Sarcoramphus to the two large condors is found in the rounded shape 
of the lateral edge of the supraorbital crest, the angle of the anterior ends of the pala- 
tines, and the fontanelles in the interorbital septum. In relative skull length, length of 
nares and length of opisthotic processes Sarcoramphus is closer to Gymnogyps than 
to Vultur, but in size of brain case, excavation of sphenoidal rostrum, and length of 
basipterygoid processes, it is nearer Vultur; the characters showing similarity between 
Sarcoramphus and Vultur are, to my mind, less changeable and therefore more sig- 
nificant than those between Sarcoramphus and Gymnogyps. 

In the general features of size, wing spread, pterylosis (Fisher, 1943:72), and per- 
haps even ecology the King Vulture is an intermediate form between the small vultures 
and the large condors. 

Sarcoramphus is characterized by the following distinctive features: heavy skull 
and bill, large brain case, large orbit, depressed rostral region, strong bill, short nares, 
strong articular process on squamosal, deep excavation of sphenoidal rostrum, 40-degree 
angle between lachrymal and nasal, laterally flared postorbital process, frontoparietal 
suture with a median “V”’, wide temporal fossa, well developed basipterygoid processes, 
and laterally expanded edge of the supraorbital crest. 

Cathartes shows these diagnostic characters, by means of which its skull may be 
separated from that of any other cathartid: rostral part somewhat depressed, ovoid 
nostril only slightly occluded posteriorly, frontoparietal suture with deep “V”, incom- 
plete bony auditory canal, and deeply excavated supraorbital crest. 

In Coragyps some of the more important generic characters are: long, narrow skull 
with long, weak bill and narrow nostril, frontoparietal suture a wide arc, sharp exoc- 
cipital ridge, wide temporal fossa and practically straight subraorbital edge. 

There are many characters which relate the two condors and separate them from 
the other New World vultures but few which may be used to distinguish them from 
one another. Gymnogyps may be distinguished from Vultur because of its sigmoid curve 
in the supraorbital edge, bony circlet in the nostril, somewhat longer opisthotic pro- 
cesses, more angular posteromedial surface on the opisthotic processes and lesser ex- 
cavation of the sphenoidal rostrum. 

Because Gymnogyps and Vultur show so few fundamental differences it may be con- 
jectured that they have separated rather recently compared to Cathartes and Coragyps 
which demonstrate major differences. If aberrancy (in the sense of differing greatly 
from related genera) is a sign of antiquity, as some believe, Sarcoramphus is the most 
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ancient of the living New World vultures. The fossil record apparently supports this 
theory for Sarcoramphus kernensis of the early Pliocene is the earliest cathartid known 
from the New World (Miller, 1942:212). No other cathartid genus represented by 
living members has yet been found until early or middle Pleistocene. 

Not considered in this study is the musculature, certain features of which, namely 
the complete absence of M. caudofemoralis in Sarcoramphus, Gymnogyps and Vultur, 
link the King Vulture to the large condors. This muscle is present in the Black and 
Turkey vultures. It is highly unlikely that such a muscle would have evolved twice in 
the history of one group of birds; independent loss could be more easily understood. 


DESCRIPTION OF FOSSIL SPECIES 
CORAGYPS OCCIDENTALIS 


The Black Vulture of the Pleistocene certainly represents a species distinct from 
C. atratus of Recent times. In table 1 it may be observed that in all measurements of 
the skull occidentalis is larger. In length of premaxillary, length of premaxillary anterior 
to the nares, length of nares, and width of bill the ranges of the measurements do not 
overlap. These same characters are emphasized by the ratios in table 2. 

Thus the skull of C. occidentalis is significantly larger than that of atratus and the 
premaxillaries and nares are relatively longer. The ratios of temporal and postorbital 
width and cranial height to cranial length indicate that the Pleistocene vulture had a 
wider and somewhat higher brain case. The width at the frontonasal hinge is also 
greater, and bill depth is relatively less in occidentalis. 

In many of the features just discussed it may be observed that the Gymnogy ps 
group and the Coragvps group have paralleled each other in their development since 
the Pleistocene. For example, the premaxillaries have decreased in length, and the width 
of the cranium and of the hinge has decreased, but the depth of the bill has increased. 

Aside from the quantitative characters there are important qualitative characters 
distinguishing atratus from occidentalis. In occidentalis the brain case is more inflated 
immediately anterior to the supraoccipital area; it is similar to Cathartes aura in this 
respect. The supraorbital edges are more excavated posteriorly and do not always form 
the characteristic straight line found in atratus. In some, the excavation approaches the 
depth found in C. aura. Because of the greater hinge width and interlachrymal width 
the crests are more nearly parallel in occidentalis. 

The foramen magnum is larger and somewhat compressed vertically. The occipital 
processes are heavier, broader and smoother; this is reminiscent of those on Breagyps, 
but on a smaller scale. In occidentalis the pit on the postorbital process for muscle 
attachment is deeper and larger, and the posterodorsal corner of the masseter scar ex- 
tends farther medially. The entire scar is deeper. 

The proximal anterolateral surface of the lachrymal has only a very small opening 
compared to a large foramen in C. atratus. The nasal bridge is relatively heavier and 
the tip of the upper mandible is not hooked as much in C. occidentalis. 

It may be noted from the preceding comments that Coragyps occidentalis shows 
fewer differences from Cathartes aura than does Coragyps atratus of our Recent fauna. 
Thus there has been considerable divergence of the two genera since Pleistocene times. 

Because the open auditory canal is peculiar to Cathartes, among cathartids, a sub- 
adult C. occidentalis with open canals was especially interesting. This specimen, num- 
ber 1924939 HL-14, in the collection of Loye Miller, was taken from San Josecito cavern 
a Pleistocene deposit. All measurements of the cranium fell within the range of adult 
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C. occidentalis, but the ossification seemed incomplete and spongy. Examination with 
a magnifying glass indicated that the auditory canals had never been covered. The ap- 
parent significance of this similarity cannot be verified until developmental studies of 
the skull are made. However, it may be stated that in two skulls of Coragyps atratus 
known to be immatures, the canal was covered. Thus it may be that here is another link 
in the chain of relationship between Cathartes and Coragyps. 


CATHARTES AURA 

The Turkey Vulture of the Pleistocene varies only slightly from the Recent form. 
None of the measurements in table 1 show any significant differences in absolute size. 
Where there is an apparent difference as in the average depth of the bill and the length 
of the premaxillary, the ranges of the two groups merge; the difference in average meas- 
urements may be due to the few fossil specimens available. With the exception of the 
ratio of bill depth to bill width none of the ratios in table 2 demonstrate proportional 
differences between the Recent and Pleistocene specimens. 

The upper mandible is significantly deeper in the fossil form as indicated by the 
absolute measurements and the ratio of depth to width. On the five fossil crania at hand 
the auditory canals are open as in the modern Turkey Vulture. The occipital processes 
are somewhat heavier and wider; in this respect C. aura of the Pleistocene approaches 
Coragyps occidentalis of the same period, as it does in the lesser excavation of the 
supraorbital crests. Because of this decreased excavation the preorbital processes ap- 
pear shorter. The postorbital processes are somewhat shorter, heavier and more later- 
ally directed than in the Recent Cathartes. 

As stated in the discussion of Coragyps it is significant that the points of difference 
between Coragyps occidentalis and Cathartes aura of the Pleistocene are fewer than 
between Coragyps atratus and Cathartes aura of modern times. Although a second 
species of Coragyps may have evolved in perhaps that span of years Cathartes aura 
has also undergone some modifications which make it more distinct; there has been 
lightening of the basal processes and further excavation of the orbital covering. 


y GYMNOGYPS 

Examination of some 107 crania, 67 rostra and 20 lower mandibles of the condor 
from the Pleistocene tar pits of Rancho La Brea in Los Angeles County, California, 
indicates that the fossil California Condor is a species distinct from the Recent Gym- 
nogyps californianus. 

Gymnogyps amplus (L. Miller, 1911) was named from a tarsometatarsus taken 
from the Pleistocene deposits of Samwel Cave in northern California. The name amplus 
refers to the width of the tarsus which at that time was regarded as extraordinary, due 
to the absence of a large series of related forms. Study of this type and comparison of 
it with both the Recent and the Rancho La Brea tarsi showed no qualitative differences. 
Further, all the measurements (table 4) show that the tarsus of G. amplus falls well 
within the range of the La Brea specimens. The only other condor bones which might, 
by time and place, be Gymnogyps amplus of northern California are fragments of a 
coracoid and a humerus from the Pleistocene Potter Creek cave. These fragments indi- 
cate larger size and probably are not Gymnogyps californianus although there are few 
characters by which to judge. 

Consequently, because amplus is known only from a tarsometatarsus that exhibits 
no qualitative or quantitative differences from the Gymnogyps tarsi from Rancho La 
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Table 4 
Average and extreme measurements of tarsus 
G. californianus G. amplus—La Brea G. amplus—Samwell Cave 

Total length 115 (113-118) 123 (112-134) 
Diameter through cotylae 27.4 (25.6-28.0) 27.3 (25.3-31.2) ee 
Diameter through trochleae 30.2 (29.1-30.4) 31.9 (29.5-34.5) 32.5 
Least transverse diameter 

of shaft 13.4 (12.8-13.8) 14.3 (12.8-16.1) 16.0 
Anteroposterior thickness 

of middle of shaft 9.1 (8.8-9.3) 9.7 (7.8-11.7) 11.0 
Transverse diameter 

inner trochlea 8.6 (8.0-8.9) 9.2 (8.4-10.2) 9.5 
Transverse diameter 

outer trochlea 6.9 (6.8-7.0) 7.9° (7.1-9.0) 8.0 


Brea it becomes necessary to designate the Pleistocene California Condor in the tar pits 
as Gymnogyps amplus. It is unfortunate that the tarsus is useless in separating amplus 
and californianus. It is true that the tarsus, as well as other elements, shows greater 
average measurements in amplus, but the ranges of all measurements overlap (table 4). 

Since this study is chiefly concerned with the cathartid skull and because it is in 
the skull that the major distinctions between G. amplus and G. californianus have been 
found, I shall confine the discussion to this part of the skeleton. Later, it is hoped that 
the entire skeleton of the Pleistocene species may be studied statistically since large 
series of most bony elements are available. At that time it may be possible to add sub- 
stantially to the differentiation of the two species. 

For purposes of clarity and to aid future workers I wish to designate as plesiotypes 
of G. amplus in the collections of the Los Angeles Museum, cranium no. B5415, ros- 
trum no. B6513 and lower mandible no. B7591; all are from the Pleistocene tar pits 
of Rancho La Brea. 

The fossil species, compared to G. californianus, has greater absolute measurements 
throughout the skull, with the exception of the depth of the bill. The frontoparietal 
suture or crest marking the anterior extent of the cervical musculature is farther for- 
ward in the fossil (figs. 45 and 46) and the columnar swelling above the foramen mag- 
num slopes dorsally and anteriorly. In californianus this swelling slopes slightly pos- 
teriorly at first and thus forms a larger shelf above the foramen. Consequently, in 
dorsal view more of the parietal is visible in amplus, and the suture between the parie- 
tal and the squamosal and frontal is more curved (fig. 45). In amplus the temporal 
fossa is slightly deeper, and, posteriorly, the temporal muscle attachment is deeper; 
both features apparently are due, at least in part to a greater flaring laterally of the 
ventral process of the squamosal in the fossil birds. The pit or muscle scar on the port- 
orbital process is deeper in amplus, and the process itself is usually longer and more 
laterally directed. The supraorbital crests do not always form a sigmoid curve as in 
the Recent species; sometimes they are almost as straight as in Breagyps or Vultur. 
Anteroposteriorly the base of the lachrymal, near the frontonasal hinge, is considerably 
wider in the fossil. 

A major distinction is the great strength and spread of the occipital processes in 
amplus, in which the ends of the processes are wide and blunt. Measurements of occipi- 
tal width (table 1) and the ratio of occipital width to cranial length (table 2) show 
significant differences, and in no instances do the ranges of either the measurements 
or the ratios overlap. To a lesser degree the opisthotic processes reflect the same dis- 
tinctions. 
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In contrast to Vultur and Breagyps the posterior internal corners of the occipital 
processes are smooth in amplus as in G. californianus. 

In addition to the qualitative differences there are a number of quantitative differ- 
ences between the two species. The skull of amplus is larger in absolute dimensions 
(table 1), but certain parts are relatively larger than others when compared to califor- 
nianus. If the various measurements of the Recent species be compared to those of the 
fossil species, as in table 1, it is demonstrable that the differences in size are greatest in 
occipital width, in width of frontonasal hinge, in height of mandible, and in the length 
of the premaxillaries and the symphysis. If interspecific ratios are calculated as in 
table 5, one finds that in Gymnogyps amplus the premaxilliary length, the hinge width, 
and the opisthotic and occipital widths are relatively greater than in Gymnogyps cali- 
fornianus. Relative bill depth is less in amplus than in californianus. 

That Gymnogyps amplus is not a subspecies of G. californianus is indicated by the 
absence of overlap in the ranges and ratios of certain characters in the relatively stable 
basitemporal region of the skull and by the major qualitative differences already 
discussed. 

The great range of size found in many of the Pleistocene birds in the tar pits usually 
has been accepted as variation within a kind, that is, genus, species or subspecies. This 
is a result, I believe, of the unfortunate application of concepts of subspecies and species 
which have been designed for study of series of specimens collected within a relatively 
short time. Few collections of skins date farther back than 100 years and a series of a 
species in such a collection naturally shows relatively little variation as a result of 
progressive evolutionary change. 

The taxonomist working with Recent material gives specific rank to those groups 
not showing intergradation, and relegates intergrading forms to subspecific status. These 
working definitions are sufficient for collections in which there has not been a long 
enough period between the collection of the first and the last specimens of a series for 
the stock to have changed appreciably. However, in a series of a fossil species collected 
in a tar pit during a half million years of the Pleistocene there has been time for the 
stock to change considerably. The first specimen trapped may have been of a sub- 
species that is now differentiated to the rank of a species, or perhaps the subspecies 
(and its species) was wiped out and another subspecies or species became the dominant 
form locally. Different contemporaneous subspecies of the same species may have been 
trapped in the same pit at different times owing to the shifting of ranges. Representa- 
tives of these several types of transitory populations may be deposited in the same pit 
without the possibility of exact chronological separation as is often possible with rock- 
borne fossils. 

Therefore it seems plausible that we are dealing with a number of transitory popu- 
lations of various subspecies and perhaps species in any discussion of Pleistocene forms 
from the tar pits. It is impossible to separate these populations because we have the 
intermediates! The result is that measurements taken on these “species” and “sub- 
species” show great variation. The usual feature of bimodality which serves to indicate 
different characters or populations is ineffective because we do not know the potentiali- 
ties of age and sex differences. 

It would appear reasonable to expect that populations of Gymnogyps of slightly 
different types inhabited the area of the tar pits at various times in the Pleistocene. 
It is unlikely that the population was any more established in a fixed location than are 
the populations of the modern species of cathartids; and within historical times the 
range of G. californianus has constricted greatly (Harris, 1941; L. Miller, 1931; Wet- 
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more and Friedmann, 1933; Wetmore, 1931a, and 1932). The Turkey Vulture is slowly 
extending its range northward, and the Black Vulture is changing its range. Wetmore 
(1935) found Cathartes a. aura in an excavation near Comstock, Texas. The only pre- 
viously known record of this race was from the Pleistocene of Florida. Wetmore (1932) 
records Coragyps atratus from cave material near Carlsbad, New Mexico. If this is 
subRecent, it indicates a decreasing range for the Black Vulture, and it probably is 
not true Pleistocene, if atratus, and not occidentalis, is present. 

Even though the same stock occupied the general area constantly during the million 
years of the Pleistocene, this stock might well have been split chronologically into one 
or more morphologically distinct populations. One must either assume that Gymnogyps 
californianus has evolved as a species since the Pleistocene, or that it has moved into 
the area since the Pleistocene. 

In an attempt to find intermediates between amplus and californianus I examined 
all available cave and shell-mound material. Unfortunately the material was either too 
fragmentary or was of an element that showed no differentiation between the species. 
The only recorded bone that indicates the occurrence of Gymnogyps amplus outside 
of California is that reported by Wetmore (1932); he described a fragmentary pre- 
maxilla of Gymnogyps in deposits near Carlsbad, New Mexico. This premaxilla was 
found to be larger than in Recent specimens and it agreed closely with examples from 
Rancho La Brea. The premaxilla is one of the elements that is relatively large in amplus. 
However, some of the remains in the New Mexico deposit were associated with human 
elements and some were not. It is thus not feasible to judge the age of this premaxilla. 

Gymnogyps amplus might well be considered the progenitor of G. californianus. 
Differences in the skulls of these two species are nearly paralleled by the differences 
between Coragyps occidentalis and Coragyps atratus, but the magnitude of the differ- 
entiation is greater in the Black Vultures. 


BREAGYPS CLARKI 

Found in the Pleistocene, Breagyps is the most generalized and primitive cathartid 
examined in this study. Yet, the rostral part of the skull presents few major characters 
except size to differentiate it from the specialized upper mandible of modern Coragyps 
atratus. I found only two structures in the skull of Breagyps that are peculiar to it; 
the opisthotic processes are heaviest and have their lateroposterior corners drawn out 
and produced posteriorly, and the external, ventral surface of the maxillopalatines is 
more deeply excavated and indented. 

Compared to Gymnogyps amplus and Gymnogyps californianus, Breagyps has a 
wider and higher, but shorter brain case, a wider frontonasal hinge and a somewhat nar- 
rower ventral occipital area (tables 1 and 2). The crania of Breagyps and Gymnogyps 
may be separated only on the basis of the development of the occipital processes and 
the excavation of the maxillopalatines, aside from size differences. The most striking 
feature is the elongated rostrum. The premaxillaries are approximately 17 per cent 
longer than in G. amplus; the mandible is much weaker (15 per cent) and the nares 
are 50 per cent longer and have no bony circlet in them. 

It is also difficult to distinguish the crania of Vultur and Breagyps. The postorbital 
margin is nearly straight as in Vultur, and the edges of the supraorbital covering form 
nearly a straight line, compared to the sigmoidal curve of G. californianus. Additional 
characters of the cranium that show similarity between Breagyps and Vultur are: wide 
frontonasal hinge, high brain case, and smaller and relatively narrower foramen mag- 
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num. The posterior shelf in the nares is most similar to that in Vultur and has no 
indication of a median process. 

In the basitemporal area B. clarki exhibits major similarities to Coragyps, Cathartes 
and Vultur. The opisthotic and occipital processes are nearly equal in length. The oc- 
cipital processes are much heavier and form nearly an acute V which is reminiscent 
of all modern cathartids except Vultur and Gymnogyps. Short, blunt and heavy occipi- 
tal processes were present on all Pleistocene cathartids. They were never as strong rela- 
tively in Cathartes as in the other genera, and in this genus they have changed little. 
In Coragyps the processes are slightly slimmer and attenuated, compared to Breagyps, 
but this attenuation reaches its maximum in the two Recent condors, Vultur and 
Gymnogyps. 

The posteromedial corner of the occipital processes in Breagyps are produced into 
an irregular ridge of knobs that extends medially almost to the midline. Such a crest is 
not present in any Gymnogyps and is represented only by a few nodules in some speci- 
mens of Vultur. This crest, designated as the occipital ridge in the discussion of the 
modern skulls, is easily visible in Cathartes, and is best developed in Coragvps (fig. 44). 

Rostral similarity between Coragyps and Breagyps may be convergent adaptation, 
but the similar characters of the occiput are certainly significant phylogenetically. 
These occipital characters may be traced from Breagyps through Coragyps occidentalis 
to Coragyps atratus. Likewise, the above-mentioned features linking B. clarki to Vultur, 
Gymnogyps and Cathartes are important. Except in the occipital process and the oc- 
cipital ridge the only link between Breagyps and Cathartes is the irregularly triangular 
aperture in the maxillopalatines immediately dorsal to their fusion with the palatine. 
I could find no pattern except the general cathartid structure to connect Sarcoramphus 
and Breagyps. 


Table 5 
Decrease in size in Recent species compared with Pleistocene species* 
G. californianus Coragyps atratus G. californianus Coragyps atratus 
vs. vs. Coragyps vs. vs. Coragyps 
G. amplus occidentalis G. amplus occidentalis 
Cranial length 3.0 4.6 Length nares 1.2 17.0 
Temporal width 2.4 7.5 Postorbital width 4.5 8.3 
Cranial height 1.9 7.0 Opisthotic width 6.5 1.0 
Length premaxillaries 7.5 7.5 Occipital width 12.9 6.8 
Length premaxillaries Hinge width 9.7 9.1 
anterior to nares 5.5 11.4 Mandibular length 4.3 
Width bill 5.6 11.8 Mandibular height 8.5 
Depth bill —2.5 6.3 Symphyseal length 7.3 


*Expressed in per cent of measurement of fossil species. 


Broadly speaking Breagyps may be said to have the cranium of Vultur (which is 
little different from that of Gymnogvyps) and the rostrum of Coragyps. As indicated 
previously Breagyps is a generalized and primitive New World vulture which appears 
to be near the line of descent of Vultur and Gymnogyps, if not actually the ancestral 
stock of these two. 


DISCUSSION OF FOSSIL SPECIES 
It has not been possible to obtain representatives of all fossil cathartids, and pre- 
vious descriptions often are of little value in relation to this study. However, to attempt 


to trace lines of descent within the family it is necessary to review what evidence there 
is in the literature. 
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Plesiocathartes europaeus Gaillard (1908) from the Upper Eocene or Lower Oligo- 
cene of France is the oldest known species and it probably represents a straggler on the 
European continent. There seems to be no question that it is a cathartid, but whether 
it is a distinct genus is open to doubt. In the Cathartidae the tarsus is not a good ele- 
ment for taxonomic study, and unfortunately that bone is the most often preserved in 
the fossil record. Plesiocathartes is known only from one tarsus. 

Phasmagyps patritus and Palaeogyps prodromus were named from the Oligocene of 
Colorado by Wetmore (1927) from tibiotarsi. Phasmagyps, Wetmore states, is similar 
to Coragyps atratus, but is at least fifty per cent larger. Paleogyps is similar to Gym- 
nogyps californianus but more than one-third smaller. Size is apparently the chief dis- 
tinguishing feature; some might question the erection of new genera on this basis. 

Cathartidarum is the genus erected for a Pleistocene humerus from Lagoa Santa, 
Brazil, by Winge (1888). It is about the size of “Cathartes atratus.” 
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Fig. 47. A phylogenetic tree showing possible relationships of cathartid genera. 


Sarcoramphus kernensis Miller (1931@) was named from a humerus found in the 
Kern River Pliocene of California. It is larger and more robust than in S. papa. Exami- 
nation of the type shows that it clearly is a distinct species of cathartid, chiefly on the 
basis of size. Generic assignment is difficult because the pattern of the distal part of the 
humerus is disrupted by a fracture that destroys much of its character and because there 
is only slight generic difference between the cathartids in this region of the humerus. 

Lonnberg (1902) named Vultur patruus from a femur from the Pliocene of south- 
western Bolivia. The chief difference from V. gryphus is size: patruus is intermediate 
in size between gryphus and S. papa, Lonnberg states. However, if Vultur is as variable 
in size as Gymnogyps amplus, patruus probably is V. gryphus. 

Vultur fossilis Moreno and Mercerat (1891) is similar to V. gryphus in size. Exami- 
nation of the drawing (there is no description) showed no characters to distinguish 
fossilis from gryphus. 





— 





oe 
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Three species of cathartids, Psilopterus communis, P. australis, and P. intermedius 
Moreno and Mercerat (1891) are placed by the authors near Cathartes and are con- 
sidered intermediate or transitional toward Sarcoramphus. This material was so frag- 
mentary it would seem impossible even to place it as to family, much less assign it to 
three different species. 


Thus the literature gives little aid to the study of the inter-relationships of the 
genera and none to the relationships of the three major groups of cathartids as outlined 
in the study of the Recent species. The two species of Sarcoramphus stand as one group, 
intermediate to the small vultures and the large condors. 


If Cathartidarum is valid it is the oldest member of the King Vulture group, and is 
probably a close relative of S. papa (Miller, 1931:71). Phasmagyps patritus and the 
two species of Coragyps constitute the Black Vulture line of the small vulture group. 
The position of Phasmagyps is uncertain, but Coragyps occidentalis appears to be near 
the ancestral stock of Coragyps atratus, if not the actual parent. Cathartes aura is the 
only representative of the Turkey Vulture line. The large condor group is also com- 
posed of two lines—Gymnogyps and Vultur. The former is made up of Palaeogyps pro- 
dromus, Gymnogyps amplus and G. californianus; G. californianus probably is a de- 
rivative of the amplus stock, but might be a relic stock that moved into this area in 
late Pleistocene or subRecent times. 


Vultur gryphus is the only member of the Vultur line if V. patruus and V. fossilis 
are discarded. Breagyps clarki might well be included with Vultur, but it is interme- 
diate in so many respects I prefer to place it between the Gymnogyps and Vultur lines 
as perhaps of stock ancestral to both. 


The split of the Cathartes-Coragyps group probably occurred prior to the differen- 
tiation of the condor group because the genera of the small vultures are more distinct, 
and the Coragyps line has produced two well-defined species. 

To express more graphically these views on the phylogeny of the Cathartidae I have 
prepared figure 47. 
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FROM FIELD AND STUDY 


Notes on a Water Ouzel.—On May 29, 1944, an adult Water Ouzel (Cinclus mexicanus) was 
caught under a bridge about 10 miles, northeast of Alturas, Modoc County, California. The bird’s 
feet were fixed in a small puddle of tar which had seeped through onto a rafter from the highway 
above. The tar was washed off its feet with xylol and the bird was banded (34-136528) and released 
about 100 feet from the stream. Subsequent examination of a blood smear made at the time revealed 
no parasites. 

The bird appeared very weak and showed no inclination to fly. It was recaught and placed on a 
small rock at the edge-of the stream where it immediately proceeded to drink. A rock containing 
numerous larvae and pupae of the black fly (Simuliidae) was overturned and the bird placed upon it. 
It fed voraciously on both the larvae and pupae. The bird then left this rock and swam to another 
completely submerged rock and fed further on the fiy larvae and pupae. It seemed to regain strength 
rapidly and within half an hour flew to join several other Water Ouzels resting on a sand bar under 
the bridge about 100 feet away. Although there were numerous black flies swarming under and near 
the bridge, we did not observe any of the birds feeding on the adults—CarLtton M. Herman, Cali- 
fornia Division of Fish and Game, and Pepro GA.tinpo, University of California, August 1, 1944. 


Grasshopper Sparrow Nesting at Oakland, California.—On June 16, 1944, Mrs. Enid 
Austin and I found the nest of a Western Grasshopper Sparrow (Ammodramus savannarum bimacu- 
latus) on a southwest-facing hillside in the Oakland Hills near the junction of Joaquin Miller and 
Redwood roads. The nest consisted of a small cup fashioned of fine grass stems situated at the base 
and on the lee side of a clump of perennial grass. The prevailing wind had arched the stems of the 
grass over the nest. There were four eggs wreathed with reddish brown dots about the larger end. 

Although the soil on this hill is rather poor, being formed from decomposing serpentine, a large 
variety of native flowers grow here and their blossoming season extends from early spring through 
summer. In August several species of eriogonum and of composites were at their height. These plants 
together with the grasses should insure an ample food supply. A few yards from the nest were some 
low plants of Artemisia californica. 

On June 25 there were only three eggs in the nest. On June 29 the young had hatched. At no time 
did we hear a bird of the species sing and the incubating bird was the only adult seen. The bird allowed 
us to approach within a few feet and on the first two dates flushed quickly and disappeared. On 
June 29 when it was disturbed, it fluttered over the ground, dragging its wings. On August 11 we col- 
lected the nest but neither heard nor saw a Grasshopper Sparrow.—JuNEA W. KeELLy, Alameda, Cali- 
fornia, August 22, 1944. 


Nesting Habits of the Hooded Oriole.—The recent note by Ewan (Condor, 46, 1944:205) 
recording the nesting of a Hooded Oriole (Icterus cucullatus) in a banana plant at Beverly Hills, 
California, as ‘‘anomalous” would indicate that he is not very familiar with this bird in southern 
California. In San Diego the angled leaves of the banana have been among the most favored nesting 
sites of Hooded Orioles as long as the present writer can recall. In fact, among his boyhood egg- 
collecting companions, a common name for the bird was “Banana Oriole.” An early report is that 
of Bendire (Life Histories N. Amer. Birds, 2, 1895:478), who states that R. H. Lawrence sent him a 
nest, attached to the under side of a banana leaf, which was taken at Monrovia, California, on May 19, 
1893. Even today, with the more extensive use of ornamental palms in the cities of southern California, 
the: banana is chosen by these orioles with great frequency. Dawson (Birds Calif., 1, 1923:92) writes 
of two “trial, or decoy, nests” in a single banana tree at Santa Barbara. 

That palms are the number one choice of this species is unquestionable. However, trees of more 
than a dozen varieties are known to have been used, including Monterey cypress, fan palm, feather 
palm, banana, tree yucca, cottonwood, walnut, fig, sycamore, mesquite, pepper, eucalyptus, olive and 
ash. Similarly, although palm fiber is the favorite building material, Bendire records the use of “green 
wire grass” and yucca fibers, and in palmless Organ Pipe Cactus National Monument, Arizona, the 
writer collected a nest composed entirely of horsehair. In view of the well known association of this 
oriole with fan palms—they are always to be found in the proximity of the wild fan palms in the 
desert sections of both southern California and Lower California—the question naturally arises as to 
whether the Hooded Oriole has followed man’s introduction of palms to the coastal regions or has 
always occurred there, formerly using nesting sites and nesting material not connected with palms.— 
LAuRENCE M. Huey, Natural History Museum, Balboa Park, San Diego, California, August 21, 1944. 
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The Hooded Oriole’s Choice of Nesting Sites in the Settled Portions of Southern 
California.—The statement of Ewan (Condor, 46, 1944:205) that the nesting of Hooded Orioles 
(Icterus cucullatus) in banana plants has apparently not been noted in the literature led me to wonder 
how extensive his search had been, for in my childhood days in Los Angeles County such nestings 
were not uncommon. Surely some writer had recorded this predilection of the Hooded Oriole. 

Turning to my bookshelf I find that at least four authors have listed such nestings: Bendire, Life 
Histories of North American Birds, 2, 1895:478, says: “Mr. R. H. Lawrence took a nest of this Oriole 
containing four eggs near Monrovia, California, on May 19, 1893; this nest, which he kindly sent me, 
was attached to the underside of a banana leaf, about 9% feet from the ground. Two other nests were 
subsequently met with in similar situations, one of these probably belonging to the pair whose eggs 
had been previously taken.” Mailliard (Condor, 5, 1903:99), writing from Santa Barbara, says of the 
Hooded Orioles: “. . . these birds confined themselves entirely to the gardens in the town, where their 
nests were frequently in evidence under the overhanging leaves of bananas and palms, with telltale 
shreds of fibre hanging down sometimes for a foot or so.” Dawson (Birds Calif., 1, 1921:92) tells of 
a pair of these orioles which built five trial nests, two of which were constructed in a banana tree. 
Wyman and Burnell (Field Book Birds Southwestern U.S., 1925:169) say of the Hooded Oriole: 
“Nest under a palm or banana leaf, where these occur ; otherwise usually in a sycamore or cottonwood.” 

In his excellent study of the way in which the introduction of the eucalyptus tree has affected the 
habits of thirty-eight species of birds near his home in Orange County, John McB. Robertson (Con- 
dor, 33, 1931:137-139) mentions the nesting of a Hooded Oriole in one of these trees. Among other 
authors who make similar mention are Sharp (Condor, 9, 1907:88), who records the species as nest- 
ing “mostly in the eucalyptus groves,” in San Diego County, and T. D. Hurd (Ornith. and Ool., 15, 
1890: 13), who gives the locations of fifteen nests of the Hooded Oriole in the settled district of River- 
side. Seven of these nests were in Washington fan palms, seven in eucalyptus trees, and one in an 
English walnut tree. In regard to the choice of nesting sites he says: “it is a noticeable fact that the 
second nests are more commonly attached to the leaves of the palm tree. Why this is I do not know, 
unless they want to begin laying as soon as possible, and therefore build where material is most 
easily obtained.” 

Illingsworth (Condor, 3, 1901:99) states that the preference of the Hooded Oriole, as he has ob- 
served it in Los Angeles County, is for large-leaved trees, usually palms. He adds: “Often the nest is 
hung between several leaves such as those of the fig tree.” 

Mrs. Bailey (Florence A. Merriam, Auk, 13, 1896:120) says of a pair of Hooded Orioles which 
nested in an oak tree at Twin Oaks, San Diego County: “They made their entire nest of the orange- 
colored parasitic vine, the dodder of the meadows.”—HyLpa W. GRINNELL, Museum of Vertebrate 
Zoology, Berkeley, California, September 16, 1944. 


American Redstart in Southern California——On June 9, 1944, for over twenty, minutes, 
beginning at 3 p.m., I watched an immature male American Redstart (Setophaga ruticilla) in an Eng- 
lish walnut tree in our back yard on North Garfield Avenue, Alhambra, California. I was able to 
approach as close as 15 feet to it, when it was in the lower branches. It sang most of the time — 
MarcueEritT_E D. Parker, Alhambra, California, June 20, 1944. 


Records of Early Nestings from Southern California.—On March 9, 1940, I found two 
nests containing young Cactus Wrens (Heleodytes brunneicapillus) about three days old, near Buena 
Park, Orange County. 

On March 23, 1940, a nest containing three eggs of the Pileolated Warbler (Wilsonia pusilla) and 
one of the Cowbird (Molothrus ater) was found near the San Gabriel River near Pico, Los Angeles 
County. 

On April 19, 1940, a nest with four young Green Herons (Butorides virescens) a few days old 
was found in a public park near Pico, Los Angeles County. This nest was about thirty-five feet up 
in a willow tree near a small stream. There were picnic tables under the nest tree. 

On March 20, 1941, the nest of a Yellow-throat (Geothlypis trichas) with four heavily incubated 
eggs was found in salicornia near Playa Del Rey, Los Angeles County. On March 26, 1940, a second 
nest with three fresh eggs was found near Pico. 

All of these dates seem unusually early and hence worthy of record.—Ray QUIGLEY, Jr., Los 
Angeles, California, A pril 1, 1944. 
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Sleeping Habits of the Green-backed Goldfinch.—A male Green-backed Goldfinch (Spinus 
psaltria) chose as a sleeping perch a tree tobacco plant (Nicotiana glauca) in my yard, on San Jose 
Creek, near Whittier, California. He was seen to roost there daily throughout most of January and 
a part of February, 1944. Each evening he came to the plant early, about an hour and a half before 
sundown. Here he slept for twenty nights, January 10 to 29, inclusive, but was not to be seen on the 
30th or 31st. A light shower or drizzle on the 30th may have been a disturbing factor. He returned 
to the plant on February 1, to remain through the 16th, although toward the end of this period he 
came later, just before dark. This was the only individual of the species to perch in the shrub or to 
be seen in the neighborhood at this time of day except for two or three occasions when another indi- 
vidual alighted momentarily in a near-by tree tobacco. Although the male goldfinch used the same 
plant for sleeping, he did not always rest on the same branch or face the same direction; his position 
varied, it is estimated, from 4% to 534 feet from the ground. Like many other birds he slept with 
head tucked “under the wing.” 

The first season’s growth of this plant retains its succulent leaves and stems throughout the win- 
ter. The yellow-green bird was well camouflaged in the yellowish-green foliage, and careful inspection 
was usually necessary to distinguish it; discovery of the roosting place was made as the bird flew 
into the shrub.—J. H. Comsy, Whittier, California, June 14, 1944. 


Second Nestings in the Wren-tit.—In her thorough study of territory and the reproductive 
cycle of the Wren-tit (Chamaea fasciata), Erickson (Univ. Calif. Publ. Zool., 42, 1938:282ff.) came 
to the conclusion that “only one brood is raised” each season. Pairs which successfully fledged young 
were watched, but no evidence of repetition of the nesting cycle, once it was completed, was found. 
Of course there is repetition of effort when eggs or even well grown young are lost, as in a great many 
species of birds. There is no reason to doubt that Erickson’s observations were correct with respect 
to the population she studied near Berkeley, California, for she was thoroughly acquainted with events 
taking place in the lives of the many pairs under her surveillance. 

Because this conclusion about second nestings was in mind, I was particularly moved to follow 
up clues indicating a contrary situation when these came to my notice in the course of field work in 
June of 1943. While collecting in ceanothus and manzanita brush two miles east of Hayfork, Trinity 
County, California, on June 17, I encountered occasional, well spaced pairs of Wren-tits of the race 
henshawi. In an effort to obtain a few adult birds I called a family group very close to me in the 
bushes. They were watched for some time and at least two fully grown young in unworn juvenal 
plumage were seen; they apparently had full-length tails. The adult male was taken after observing 
him give the accelerated song-trill as described for this sex by Erickson (p. 302). The female was chat- 
tering close to the young and finaliy was singled out from them and taken. The young were not col- 
lected as they seemed well enough developed to care for themselves even though they were travelling 
in close company with their parents. Upon dissection the female proved to have one ovum in the 
oviduct and three empty follicles and one large ovum 7 mm. in diameter in the ovary. She was thus 
near completion of a second set of four eggs while guarding full-grown young. She had an old brood 
patch also. Another pair was taken on this date, the female of which likewise was laying, but I could 
not be sure of associated young. 

Although the evidence was adequate to indicate at least one instance of a second breeding cycle 
following a successful first cycle, one item of information was perplexing. The testes of the male 
parent of the brood measured but 212 mm. in length, much too small, it seemed, to be in functional 
state. Was there chance of a fertile set of eggs in this second reproductive cycle? Later at Hyampom, 
Trinity County, on June 26, a mated pair was taken and the male had testes but 3 mm. long whereas 
the female was laying. It should be noted that in most if not all passerines the testis when reproduc- 
tively functional attains greater length; for example, Bewick Wrens in breeding condition measure 
6-7 mm., Bush-tits, 4-6, Gnatcatchers, 5-6, Creepers, 6, and Mountain Chickadees, 6-9. All these species 
are smaller birds than Wren-tits. Subsequent opportunity to examine five male Wren-tits (races inter- 
media and rufula) taken in May in the height of the nesting season showed testes ranging from 3 to 5 
mm. in length, but only one at the maximum figure. As a consequence it is now thought that the males 
taken with laying females in June in Trinity County were probably at or close to normal breeding size 
of testis. The significant fact deserves emphasis, however, that male Wren-tits show a remarkably 
weak gonad development compared with other members of the Passeriformes and with related types 
like tits and wrens. One other peculiar circumstance about them also comes to notice. A bare brooding 
area appears in the male during incubation; it is not highly vascular as in the females. However, in 
incubating males of other passerines which I have noted there is little or no development of a breast 
area devoid of down.—ALpEN H. Mrirer, Museum of Vertebrate Zoology, Berkeley, California, 


October 7, 1944. 
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Botulism in the Carson Sink, Nevada.—The Carson Sink is a large, relatively flat playa, 
about 28 miles long and 18 miles wide located in Churchill County, Nevada. In dry seasons it has 
little or no water on its surface; however, in recent years water from the Carson and Humboldt 
rivers has covered a portion of the area with shallow water from one to three inches in depth. Only 
in a few limited areas does the water exceed a foot in depth. The conditions of warm, shallow, stagnant 
water have apparently led to periodic development of botulism. Judging from reports of livetock 
men and hunters, thousands of birds died in the summer and fall of 1921. Since that time the extent 
of botulism poisoning of waterfowl has varied greatly with few or no birds affected in most years. 

In 1943, reports by livestock men indicated that birds were dying in the area. Accompanied by 
Mr. Vernon L. Mills, numerous trips were made to various parts of the sink to determine the extent 
of the epidemic. In one area of about 30 acres at the mouth of the Carson River we counted 119 sick 
and 425 dead waterfowl in September. After examination of other areas in September, October, No- 
vember, and December, we judged that the epidemic covered an area extending about three miles in 
length and two miles in width. No dead or sick birds were seen in other parts of the sink. 

Identification of a few of the dead birds seen revealed that 19 species were affected. Of these the 
Pintail, Shoveller and Green-winged Teal were most abundant. A complete list of those counted is as 
follows: White Pelican (Pelecanus erythrorhynchos), 5; Snow Goose (Chen hyperborea), 25; Mal- 
lard (Anas platyrhynchos), 4; Gadwall (Chaulelasmus streperus), 3; Baldpate (Mareca americana), 
9; Pintail (Dafila acuta), 249; Green-winged Teal (Nettion caroiinense), 76; Cinnamon Teal (Quer- 
quedula cyanoptera), 2; Shoveller (Spatula clypeata), 125; Redhead (Nyroca americana), 1; Ruddy 
Duck (Erismatura jamaicensis), 1; Coot (Fulica americana), 10; Killdeer (Oxyechus vociferus), 4; 
Greater Yellow-legs (Totanus melanoleucus), 1; Least Sandpiper (Pisobia minutilla), 1; Long-billed 
Dowitcher (Limnodromus griseus scolopaceus), 1; Western Sandpiper (Ereunctes mauri), 8; Marbled 
Godwit (Limosa fedoa), 1; and Avocet (Recurvirostra americana), 15. 

Close examination of the sick birds revealed that they showed various symptoms, some of which 
were watery discharge of the eyes, greenish diarrhea, limberness of the neck, drooping of the wings 
and muscular weakness. Some birds, unable to fly, made progress by flapping along on the surface of 
the water. Because of these symptoms we judged the epidemic to be due to botulism poisoning. 

Tracks indicated that coyotes were feeding on the sick and dead birds in all months in which 
observations were made. Hundreds of Ravens (Corvus corax) were seen in the area on each trip. 
Six of these were shot in December and their stomachs were examined in the field. Four contained 
meat and duck feathers, one contained duck feathers and two catkins from a cottonwood tree, and 
the sixth contained unidentified hair. 

The epidemic apparently reached its peak in August and September. However, we believe that 
many waterfowl were stricken after colder weather had-frozen over some of the area. We estimate 
that tens of thousands of birds died in this area from August to December in 1943.—J. R. Acorn, 
United States Fish and Wildlife Service, Fallon, Nevada, May 31, 1944. 
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NOTES AND NEWS 





Fig. 48. A. J. van Rossem, President of the South- 
ern Division of the Cooper Ornithological Club, 
and Curator of the Dickey Collections, Uni- 
versity of California, Los Angeles. 


At a recent meeting of the American Ornitholo- 
gists’ Union in New York the following were 
elected to full membership: Robert P. Allen, 
Richard M. Bond, Maurice G. Brooks, Amelia 
R. Laskey, Eugene P. Odum, William H. Phelps, 
Charles W. Walker. 


Dr. Harvey I. Fisher of the editorial staff of 
the Condor leaves Berkeley in January to take a 
position in the Zoology Department at the Uni- 
versity of Hawaii. 


We note in the recent report of the Committee 
on Bird Protection of the American Ornitholo- 
gists’ Union (Auk, 61, 1944:634) recommendation 
for special restriction on collecting of the Califor- 
nia Clapper Rail. Although the condition of this 
rail need be watched, its numbers are still large, 
as ornithologists in the San Francisco Bay region 
are well aware. Possibly more critical is the status 
of the Light-footed Clapper Rail of southern 
California. On the other hand the White-tailed 
Kite is in real danger in California. Yet the Com- 


mittee does not recommend as rigid protection 
for it as for the rails. Probably in California the 
position of the kite is quite as precarious as that 
of the California Condor—A.H.M. 


MINUTES OF COOPER CLUB MEETINGS 


NORTHERN DIVISION 


Juty.—The regular monthly meeting of the 
Northern Division of the Cooper Ornithological 
Club was held on Thursday, July 27, 1944, at 
8:00 p.m., in Room 2503 Life Sciences Building, 
University of California, Berkeley, with Presi- 
dent Robert C. Miller in the chair and about 
50 members and guests present. Minutes of the 
Northern Division were read and approved. 
Minutes of the Southern Division for March 
were read by title; those for April were read. 
F. Bert Fernoff, 1503 Central Bank Bldg., Oak- 
land 12, Calif., was proposed for membership by 
Joseph S. Dixon; Wade Fox, Jr., Museum of 
Vertebrate Zoology, University of California, 
was proposed by Frank Pitelka. 

Alden Miller made a motion, which was passed 
unanimously, that the secretary send the best 
wishes of the Club to Mrs. Amelia S. Allen and 
their sincere regrets for her illness. Nesting on 
June 3 of Hooded Orioles in a palm on the Hay- 
ward High School grounds was reported by Amy 
Rhinehart. She also reported Western Gulls nest- 
ing under the Bay Bridge. 

Mr. Joseph S. Dixon, Field Naturalist of the 
United States Fish and Wildlife Service, gave 
an interesting account of “Spring Birding at 
Crater Lake” in the period from May 10 to 
June 8 of this year. He noted the unusually late 
nesting of birds because of delayed cold weather; 
nearly all the “early nesters” used holes. Among 
the “high spots” of the bird observations on the 
beaver ponds were: nesting Wood Ducks, Ore- 
gon Ruffed Grouse in a cottonwood swamp 
where it is too dry for beaver, and a male Pileo- 
lated Woodpecker trying to attract a mate. Mr. 
Dixon’s remarks were illustrated with beautiful 
Kodachrome slides of the region which showed 
the habitats of the birds he mentioned. 


Adjourned.—A.ice S. MutrForp, 
Secretary. 


Recording 


SOUTHERN DIVISION 


June.—The regular monthly meeting of the 
Southern Division of the Cooper Ornithological 
Club was held on Tuesday, June 27, 1944, at 
8:00 p.m., in Room 145, Allan Hancock Founda- 
tion, University of Southern California, Los An- 
geles, with A. J. van Rossem presiding. 

Minutes of the annual outdoor meeting of 
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April 30, 1944, were read and approved. There 
was no meeting during May because the regular 
time fell upon a holiday. Minutes of the North- 
ern Division for March and April were read by 
title. 

Applications for membership were read from 
the following: Miss Ellen F. Kidd, 488 Seven- 
teenth St., San Bernardino, Calif., proposed by 
Mrs. Josephine C. Vaughn; Arthur L. Meugens, 
179 Olive St., Victoria, British Columbia, Can- 
ada, James Harvey Phelps, Casual Post Office, 
Fort Mason, Calif., and John Robert Harris, 
120 West 6th St., San Dimas, Calif., all proposed 
by W. Lee Chambers. 

Reporting on members in the armed services, 
George Willett said Dr. Sherwin F. Wood and 
Howard Cogswell were now in the South Seas, 
1st Lieut. Kenneth E. Stager was with Chinese 
troops in Burma, and that Reed Morrin had 
been shot down over German territory where 
his parachute landed on top of a tree. He es- 
caped and is now stationed in Santa Monica. 

Mr. Willett also reported that young Killdeers, 
hatched on the roof of a University of Southern 
California building, were having great difficulty 
in finding food there and could not get down to 
the ground. A. J. van Rossem reported that Mr. 
W. J. Sheffler had just hatched in his Los An- 
geles aviary for the first time young Vermilion 
Flycatchers from a nest made in thick shrubbery 
instead of the usual open situations. His West- 
ern and Mountain bluebirds were proving so 
pugnacious in captivity that they killed many 
birds of other species. 

Speaking on the subject of “Desert Animals,” 
Melville Lincoln, Curator of Habitat Groups, 
Los Angeles County Museum, gave a very inter- 
esting description of the technique of making 
taxonomic displays and of gathering the material 
for them. His talk was illustrated by Kodachrome 
movies of the collecting and studying of the 
Nelson Mountain Sheep in the White Moun- 
tains, north of Death Valley. That such animals 
in early spring can use green vegetation without 
any necessity of drinking water was one of his 
observations. 


Adjourned.—WaLTErR W. BENNETT, Secretary. 


Jury.—President A. J. van Roszem called to 
order the regular monthly meeting of the South- 
ern Division of the Cooper Ornithological Club 
at 8:15 p.m., Tuesday, July 25, 1944, in Room 
145, Allan Hancock Foundation at the Univer- 
sity of Southern California. About 30 members 
were present. 

Minutes of the meeting of June 27, 1944, were 
read and approved. Minutes of the May meet- 
ing of the Northern Division were read. Appli- 
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cations for membership were read from Chester 
Dudley, 230 Cahill Ave., Turlock, Calif., pro- 
posed by Dr. Alden H. Miller; Ivan Steusloff, 
245 North 13th St., Salem, Oregon, proposed by 
W. Lee Chambers; Willis Eugene Hill, 4445 48th 
St., San Diego 5, Calif., Richard Stiles Law 
Roddis, 4420 Braeburn Rd., San Diego 4, Calif., 
and James Riggs Sams, 4348 Hilldale Road, San 
Diego 4, Calif., all proposed by Clinton G. Ab- 
bott. 

C. V. Duff reported the banding of two young 
Pigmy Owls and one young Wright Flycatcher 
on July 23, 1944, near Charlton Flats on the 
Angeles Crest highway near Los Angeles. 

“Some Observations of Eastern and Southern 
Birds” was the subject of a very interesting talk 
by Major Clifford H. Pangburn, United States 
Army Air Corps, Randolph Field, Texas, in which 
he compared birds of densely congested New 
York City with those of the more sparsely popu- 
lated West. He mentioned the migrating Hermit 
Thrush which flew into a New York florist shop 
to spend three spring days before going on north- 
ward. The following fall a Hermit Thrush, pos- 
sibly the same one, voluntarily spent several days 
in the same shop. He described the important 
migrations at Rockport, Texas, between April 
22 and April 25 each year. 

Adjourned.—Wa ter W. BENNETT, Secretary. 


Avucust.—The regular monthly meeting of the 
Southern Division of the Cooper Ornithological 
Club was held on Tuesday, August 29, 1944, at 
8:00 p.m. with President A. J. van Rossem in 
the chair. In the absence of the Secretary, read- 
ing of the minutes of the previous meeting, and 
all other business was dispensed with, and Mr. 
van Rossem proceeded immediately with the 
paper of the evening, the subject of which was 
“Distribution of Bird Life in Northwestern Mex- 
ico.” Following Mr. van Rossem’s talk, which 
brought out many interesting anomalies of distri- 
bution, several questions were asked concerning 
correlation of color of birds and mammals on 
different islands in the Gulf of California with 
the nature of the flora. 

At the request of Dr. Howard, Dr. John Com- 
stock reported upon a letter received from New- 
ton B. Drury of the National Park Service rela- 
tive to removal of restrictions on grazing in the 
National Park System. Mr. Drury states that in 
a bill now pending in Congress the parks would 
be open to grazing “during the war emergency.” 
Mr. van Rossem suggested that the bill be looked 
into before the next meeting of the Southern 
Division so that action could be taken on it at 
that time. 


Adjourned.—HitpecarpE Howarp, Secretary 
pro tem. 
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Cyanocitta cristata, 205 

stelleri annectens, 78, 240 

stelleri cottami, 78 

stelleri diademata, 78 

stelleri percontatrix, 78 
Cyclorrhynchus psittacula, 244 
Cygnus, 26 

buccinator, 69 

columbianus, 28, 29, 69 

olor, 108 
Cynanthus doubledayi, 11 


D 
Dafila acuta, 300 
Dalquest, Walter W., a record of the Sabine gull 
at Berkeley, California, 34; aerial insect 
feeding by the California gull, 88 
Davis, William B., notes on summer birds of 
Guerrero, 9 
Dendragapus fuliginosus, 112-120 
fuliginosus fuliginosus, 239 
obscurus, 112-120 
obscurus obscurus, 71 
Dendroica aestiva, 245 
aestiva aestiva, 82 
aestiva brewsteri, 82 
aestiva morcomi, 82, 241 
aestiva sonorana, 82 
auduboni auduboni, 82, 241 
auduboni memorabilis, 82 
coronata, 82 








306 THE CONDOR Vol. 46 


fusca, 82 
graciae graciae, 82 
nigrescens, 82 
nigrescens halsei, 82 
occidentalis, 23, 24 
palmarum, 22 
townsendi, 23, 24, 82, 241 
Dichromanassa rufescens, 201 
Dicrorhynchus frantzii, 221 
Dill, William A., observations of California pine 
grosbeak at southern limit of range, 90 
Diomedea epomophora sandfordi, 96 
exulans, 97 
Dipper, 79, 240 
Dixon, Joseph S., California jay picks ticks from 
mule deer, 204; a great gray owl observed 
in Yosemite National Park, 244 
Dolichonyx oryzivorus, 83 
Dove, Inca, 10, 21 
Mourning, 239, 243, 246 
Ring-necked, 243 
Western Mourning, 75 
White-fronted, 10 
White-winged, 207, 243, 248 
Dowitcher, 21 
Inland, 73 
Long-billed, 73, 300 
Dryobates pubescens, 239 
pubescens leucurus, 77 
scalaris yumanensis, 77 
villosus, 221 
villosus leucothorectis, 77 
villosus monticola, 77 
villosus orius, 239 
Duck, Black, 69 
Greater Scaup, 70 
Harlequin, 62, 238 
Lesser Scaup, 35, 70 
Old Squaw, 62 
Ring-necked, 70 
Ruddy, 70, 300 
Wood, 70, 238 
Dumetella carolinensis, 80, 241 


E 


Eagle, Bald, 62, 124, 206, 207, 266 
Golden, 20, 35, 71, 266 
Gray Sea, 266 
Southern Bald, 71 

Egret, American, 68 
Brewster, 69 
Reddish, 201, 202 
Snowy, 35, 69 

Egretta thula, 35 

Eider, Pacific, 62 

Elaenia chiriquensis, 219 

Elaenia, Lawrence, 219 

Empidonax difficilis difficilis, 77 
griseus, 77 
hammondii, 77, 240 


traillii adastus, 77 
traillii brewsteri, 77 
wrightii, 77 
Ereunetes mauri, 21, 74, 90, 300 
pusillus, 90 
Erismatura jamaicensis, 19, 300 
Erithacus rubecula, 108 
Erolia alpina sakhalina, 74 
bairdii, 74 
minutilla, 74 
Evenden, Fred G., Jr., and Evenden, Joan R., a 
house finch census at Mountain Home, 
Idaho, 209 
Eumomota superciliaris, 230 
Euphagus cyanocephalus, 242 
cyanocephalus cyanocephalus, 83 
Ewan, J., hooded oriole nesting in banana plant 
at Beverly Hills, California, 205 


F 


Falco columbarius, 239 
columbarius bendirei, 71 
columbarius richardsoni, 71 
columbarius suckleyi, 206 
mexicanus, 71, 200 
peregrinus, 20 
peregrinus anatum, 71 
sparverius, 88 
sparverius sparverius, 71, 239 
Falcon, Prairie, 71, 200 
Finch, African Orange Weaver, 57 
Black Rosy, 84, 208 
Cassin Purple, 242 
Gray-crowned Rosy, 84, 208, 242 
Hepburn Rosy, 84, 208 
House, 84, 209 
Mexican House, 14 
Pribilof Rosy, 123 
Purple, 84 
Rosy, 62, 207 
Fisher, Harvey I., brown pelicans and breaking 
waves, 124; the skulls of the cathartid 
vultures, 272 
Flicker, Northwestern, 239 
Red-shafted, 76, 245 
Santa Cruz Island, 245 
Yellow-shafted, 76 
Florida caerulea, 35 
Flycatcher, Ash-throated, 77, 212, 240 
Beardless, 12 
Derby, 12 
Giraud, 12 
Gray, 77 
Hammond, 77, 240 
Little, 77 
Olive-sided, 77, 240 
Querulous, 12 
Sulphur-bellied, 12, 225 
Vermilion, 77, 201-203 
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Western, 77, 91 
Wright, 77, 302 
Fox, Wade, black and white warbler at Berke- 
ley, California, 243 
Fulica americana, 207, 300 
americana americana, 73 
Fulmar, Pacific, 244 
Fulmarus glacialis rodgersii, 244 


G 
Gadwall, 70, 300 
Galbreath, Edwin C., Grus canadensis from the 
Pleistocene of Illinois, 35 
Galindo, Pedro, and Herman, Carlton M., notes 
on a water ouzel, 297 
Gallinule, Purple, 73 
Gallirallus australis, 93 
Gavia arctica pacifica, 68 
immer elasson, 68 
Geothlypis semiflava, 219 
trichas, 298 
trichas occidentalis, 83 
trichas scirpicola, 83 
Geococcyx californianus, 75, 204 
velox, 11 
Glaucidium gnoma pinicola, 75 
Gnatcatcher, 299 
Black-headed, 13 
Western, 81 
Godwit, Marbled, 73, 127, 300 
Golden-eye, 124 
American, 62, 70, 126, 127 
Barrow, 70 
Goldfinch, 242 
Arkansas, 84 
Green-backed, 84, 299 
Pale, 84 
Goose, Blue, 69, 124, 125 
Canada, 125 
Common Canada, 69 
Dickey, 27 
Emperor, 62, 90 
Hutchins, 69 
Lesser Snow, 69 
Snow, 300 
White-fronted, 19, 69, 204 
Goshawk, 238, 268 
Eastern, 71 
Mexican, 10, 266 
Grackle, Boat-tailed, 57, 245 
Colima Boat-tailed, 13 
Great-tailed, 245 
Grebe, Eared, 68 
Horned, 68 
Mexican, 9 
Pied-billed, 68 
Western, 68 
Greenway, J. C., Jr., and Bryan, E. H., Jr., re- 
view of their “Contribution to the Orni- 
thology of the Hawaiian Islands,” 211 
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Griffith, Richard E., and Cahalane, Victor H., 
occurrences of the blue goose in New Mex- 
ico, 124 
Grinnell, Hilda W., the life and writings of James 
Moffitt, 60; the hooded oriole’s choice of 
nesting sites in the settled portions of 
southern California, 298 
Grosbeak, Big-billed Blue, 14 
Black-headed, 212 
California Pine, 90 
Pacific Black-headed, 14 
Rocky Mountain Black-headed, 83 
Rocky Mountain Pine, 84, 242 
Western Blue, 84, 205 
Western Evening, 84, 242 
Grouse, Blue, 112-120 
Columbian Sharp-tailed, 72 
Dusky, 71, 112-120 
Franklin, 239 
Hoary Ruffed, 72 
Ruffed, 239 
Sooty, 112-120, 239 
Grus americana, 26, 30 
canadensis, 31 
canadensis canadensis, 35 
canadensis tabida, 72 
conferta, 31 
nannodes, 31 
nobilis, 31 
proavus, 31 
Guiraca caerulea eurhyncha, 14 
caerulea interfusa, 84, 205 
Gull, Bonaparte, 21, 74, 128 
California, 74, 88, 89, 127, 200 
Franklin, 74, 127, 128 
Glaucous, 74, 128, 130 
Herring, 74, 127, 128 
Ring-billed, 74, 128 
Sabine, 34, 74 
Short-billed, 128 
Western, 301 
Gymnogyps amplus, 272-295 
californianus, 71, 272-295 
Gymnorhinus cyanocephalus cassinii, 79 


H 


Haliaeetus leucocephalus, 206 
leucocephalus leucocephalus, 71 
leucocephalus washingtoniensis, 71 

Hanna, Wilson C., the gray vireo as a victim of 

the cowbird, 244 

Hawk, American Rough-legged, 71 
American Sparrow, 239 
Black Pigeon, 206 
Colima Gray-tailed, 10 
Cooper, 71, 238 
Duck, 20, 71, 132, 267-269 
Eastern Sparrow, 71 
Ferruginous Rough-legged, 71 
Harris, 129 
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Marsh, 20, 71, 239, 266 
Pigeon, 239 
Red-shouldered, 71 
Red-tailed, 71, 266 
Rough-legged, 236 
Sharp-shinned, 71, 127, 238 
Sparrow, 266 
Swainson, 20, 71 
Western Pigeon, 71 
Western Red-tailed, 71, 238 
Zone-tailed, 20 
Hayward, C. Lynn, additional records of un- 
common birds in Utah, 204 
Herman, Carlton M., and Galindo, Pedro, notes 
on a water ouzel, 297 
Heron, Anthony Green, 35, 69 
Black-crowned Night, 69 
Blue, 35 
Great Blue, 207, 238 
Green, 298 
Little Blue, 35 
Louisiana, 124, 201, 202 
Spotted Green, 9 
Treganza Great Blue, 68, 200 
Hedymeles melanocephalus maculatus, 14 
melanocephalus melanocephalus, 83 
Hen, Sage, 72 
Heleodytes brunneicapillus, 298 
brunneicapillus couesi, 79 
jocosus jocosus, 13 
Hesperiphona vespertina brooksi, 36, 84, 242 
Heterocnus cabanisi, 9 
Himantopus mexicanus, 21 
himantopus mexicanus, 74 
Hirundo erythrogaster, 240 
rustica erythrogaster, 240 
Histrionicus histrionicus, 238 
Howard, Hildegarde, a miocene hawk from Cali- 
fornia, 236 
Huey, Laurence M., notes on four sporadic visi- 
tants in California, 201; nesting habits of 
the hooded oriole, 297 
Hummingbird, Black-chinned, 21, 76 
Broad-tailed, 76 
Calliope, 76, 239 
Costa, 21, 76 
Doubleday, 11 
Rufous, 21, 76, 239 
Violet-crowned, 11 
Hydranassa tricolor ruficollis, 124, 201, 202 
Hydroprogne tschegrava tschegrava, 74 
Hylocichla fuscescens salicicola, 80, 241 
guttata auduboni, 80 
guttata guttata, 80, 205 
guttata nanus, 80 
guttata oromela, 80 
guttata polionota, 80 
guttata slevini, 241 
ustulata almae, 80, 241 
ustulata swainsoni, 80 
Hypomorphnus, 237 
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I 


Ibis, White-faced Glossy, 19, 69 
Wood, 19, 69 
Icteria virens, 33, 241 
virens auricollis, 83 
Icterus bullockii, 242 
bullockii bullockii, 83 
cucullatus, 205, 297, 298 
cucullatus nelsoni, 83 
graduacauda dickeyae, 13 
gularis gularis, 13 
parisorum, 83 
pustulatus pustulatus, 13 
Iridoprocne bicolor, 21, 78 
Ixobrychus exilis hesperis, 69 
Ixoreus naevius naevius, 241 


J 


Jacana spinosa gymnostoma, 10 
Jacana, Mexican, 10 
Jaeger, Long-tailed, 74 
Jay, Black-headed Steller, 78, 240 
Bullock Magpie, 12 
California, 204, 244 
Chilpancingo, 13 
Eastern Blue, 205 
Gray, 240 
Long-crested Steller,. 78 
Pallid Steller, 78 
Pinon, 78 
Rocky Mountain, 78 
Woodhouse, 78 
Jewett, Stanley G., hybridization of hermit and 
Townsend warblers, 23; the black pigeon 
. hawk in New Mexico, 206 
Junco caniceps caniceps, 85 
hyemalis, 51 
hyemalis cismontanus, 85 
hyemalis hyemalis, 85 
oreganus, 56, 160 
oreganus mearnsi, 85 
oreganus montanus, 85 
oreganus shufeldti, 85, 242 
Junco, Cassiar, 85 
Gray-headed, 85 
Montana, 85 
Oregon, 56, 160 
Pink-sided, 85 
Shufeldt, 85, 242 
Slate-colored, 51, 85, 132 


K 

Kelly, Junea W., semipalmated plover wintering 
on San Francisco Bay, 243; grasshopper 
sparrow nesting at Oakland, California, 
297 

Kendeigh, S. C., review of his “Measurement of 
Bird Populations,” 210 

Kent, Wyatt A., rare birds seen in southern Cali- 
fornia, 129 
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Killdeer, 3-5, 73, 239, 300, 301 
Kingbird, Arkansas, 77, 240 
Cassin, 77 
Eastern, 77, 240 
Guerreran Cassin, 12 
Western, 206 
Western Tropical, 12 
Kingfisher, Belted, 238 
Texan Green, 11 
Western Belted, 76 
Kinglet, Ruby-crowned, 241 
Western Golden-crowned, 81, 241 
Western Ruby-crowned, 81 
Kinsey, Eric Campbell, additional records of the 
chat in Marin County, California, 33 
Kite, Everglade, 266, 267, 269 


Knot, 212 
L 
Lack, David, early references to territory in bird 
life, 108 


Lagopus mutus, 183 
mutus chamberlaini, 122 
mutus evermanni, 122 
mutus gabrielsoni, 121, 122 
mutus nelsoni, 122 
mutus ridgwayi, 122 
mutus sanfordi, 121, 122 
mutus townsendi, 121, 122 
leucurus, 239 
leucurus altipetens, 72 
rupestris atkhensis, 121, 122 
Lamb, Chester C., grackle kills warbler, 245 
Lanius excubitor invictus, 81 
ludovicianus excubitorides, 81 
ludovicianus gambeli, 81 
ludovicianus mexicanus, 13 
ludovicianus nevadensis, 81 
Lark, Desert Horned, 78 
Dusky Horned, 78 
Great Salt Lake Horned, 78 
Hoyt Horned, 78 
Montezuma Horned, 78 
Pallid Horned, 77, 240 
Larus argentatus, 127 
argentatus smithsonianus, 74 
californicus, 74, 88, 127, 200 
delawarensis, 74 
hyperboreus, 74, 130 
philadelphia, 21, 74 
pipixcan, 74, 127 
Laterallus jamaicensis coturniculus, 72 
Leopold, A. Starker, the nature of heritable wild- 
ness in turkeys, 133 
Leptopogon amaurocephalus pileatus, 6 
amaurocephalus plumbeipes, 6 
Leptopogon, Brown-capped, 6-8 
Leptotila verreauxi angelica, 10 
Leucophoyx thula brewsteri, 69 
thula thula, 69 
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Leucosticte atrata, 84, 208 
griseonucha, 122, 123 
tephrocotis, 123, 242 
tephrocotis griseonucha, 122, 123 
tephrocotis littoralis, 84, 208 
tephrocotis maxima, 123 
tephrocotis tephrocotis, 84, 122, 123, 208 
tephrocotis umbrinus, 123 

Limnodromus griseus, 21 
griseus griseus, 73 
griseus hendersoni, 73 
griseus scolopaceus, 300 
scolopaceus, 73 

Limosa fedoa, 73, 300 

Lobipes lobatus, 74 

Longspur, Chestnut-collared, 22 

Loon, Lesser, 68 
Pacific, 68 
Red-throated, 62 

Lophodytes cucullatus, 70 

Lophortyx californica, 72, 239 
gambelii gambelii, 72 

Loxia curvirostra bendirei, 84, 242 
curvirostra benti, 84 
curvirostra grinnelli, 84 
curvirostra stricklandi, 84 

Luscinia megarhyncha, 108 


M 

Magpie, American, 78, 240 
Mallard, 20, 62, 69, 238, 300 
Mareca americana, 19, 70, 207, 300 
Martin, 15-18, 21 

Gray-breasted, 12 

Purple, 78, 240 
Meadowlark, Highland, 13 

Western, 83, 207, 242 
Megaceryle alcyon, 239 

alcyon alcyon, 76 

alcyon caurina, 76 
Megadyptes antipodes, 99 
Melanerpes erythrocephalus caurinus, 76 
Meleagris gallopavo, 35, 133-195 

gallopavo gallopavo, 133, 134, 151, 153, 175 

gallopavo intermedia, 133 

gallopavo merriami, 133, 151 

gallopavo onusta, 133 

gallopavo osceola, 133 

gallopavo silvestris, 133-195 
Melanitta fusca deglandi, 70 
Melanotis caerulescens effuticius, 13 
Melopelia asiatica, 207, 243 
Melospiza georgiana, 86, 201 

lincolnii, 242 

lincolnii alticola, 86 

lincolnii lincolnii, 86 

melodia fallax, 86 

melodia juddi, 86 

melodia merrilli, 86, 242 

melodia montana, 242 
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Merganser, 207 
American, 70, 238 
Hooded, 70 
Red-breasted, 70 
Mergus merganser, 207 
merganser americanus, 70, 238 
serrator, 70 
Miller, Alden H., specimens of the Pacific golden 
plover from California, 130; second nest- 
ings in the wren-tit, 299 
Miller, Alden H., and Ray, Milton S., discovery 
of a new vireo of the genus Neochloe in 
southwestern Mexico, 41 
Miller, Loye, some Pliocene birds from Oregon 
and Idaho, 25 
Mimus polyglottos, 90 
polyglottos leucopterus, 80 
Miohierax stocki, 236, 237 
Mniotilta varia, 243 
Mockingbird, 90 
Blue, 13 
Western, 80 
Moffitt, James, the life and writings of, 60 
Molothrus ater, 298 
ater artemisiae, 83 
ater obscurus, 83, 244 
Monson, Gale, notes on birds of the Yuma re- 
gion, 19 
Moore, Robert T., nesting of the brown-capped 
leptopogon in Mexico, 6 
Morphnus woodwardi, 30 
Motmot, Blue-throated, 230, 231 
Turquoise-browed, 230 
Murie, Olaus J., two new subspecies of birds 
from Alaska, 121 
Myadestes townsendi, 81, 241 
Mycteria americana, 10, 69 
Myiarchus cinerascens, 240 
cinerascens cinerascens, 77 
obscurus occidentalis, 13 
tuberculifer querulus, 12 
Myiochanes richardsonii, 240 
richardsonii richardsonii, 77 
Myiodynastes luteiventris, 225 
luteiventris luteiventris, 12 
Myiozetetes similis texensis, 12 


N 
Nannus hiemalis pacificus, 79, 241 
Neff, Johnson A., seeds of legumes eaten by birds, 
207 ; a protracted incubation period in the 
mourning dove, 243 
Neochloe brevipennis, 41, 43-45 
brevipennis browni, 42-45 
brevipennis brevipennis, 42-45 
Neochloe, Brown, 42 
Neophrontops, 237 
Nephoecetes niger borealis, 239 
Nettion carolinense, 300 
Nice, M. M., review of her “Studies in the Life 
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History of the Song Sparrow. II,” 38 


Nighthawk, Eastern, 239 
Howell, 76 
Pacific, 76 
Sennett, 76 
Texas, 76 
Western, 76 
Yucatan, 11 
Nightingale, 108-110 
Nucifraga columbiana, 79, 240 
Numenius americanus, 21 
americanus americanus, 73 
americanus occidentalis, 73 
Nutcracker, Clark, 79, 240 
Nuthatch, Black-eared Pigmy, 79 
Red-breasted, 79, 240 
Rocky Mountain, 79 
White-breasted, 240 
Nuttallornis borealis, 240 
borealis borealis, 77 
Nyctea scandiaca, 75 
Nycticorax nycticorax hoactli, 69 
Nyctidromus albicollis nelsoni, 11 
Nyroca affinis, 35, 70 
americana, 19, 20, 70, 300 
collaris, 70 
marila nearctica, 70 
valisineria, 70 


O 
Oberholseria chlorura, 85 
chlorura zapolia, 85 
Oceanodroma homochroa, 125, 126 


leucorhoa leucorhoa, 105, 125, 126 


Old-squaw, 70, 129 
Oporornis tolmei, 82, 241 
Oreoscoptes montanus, 80 
Oriole, Arizona Hooded, 83 
Black-headed, 13 
Bullock, 83, 206, 242 


Hooded, 205, 212, 296, 297, 301 


Lichtenstein, 13 
Orchard, 57 
Scarlet-headed, 13 
Scott, 83 


Orr, Robert T., a coastal record of the emperor 
goose in California, 90; the nesting season 
of the ashy petrel, 125; the saw-whet owl 


in San Francisco, 208 
Ortalis vetula poliocephala, 10 
Osprey, 71, 267 
Otocoris alpestris arcticola, 77, 240 

alpestris hoyti, 78 

alpestris leucolaema, 78 

alpestris merrilli, 78 

alpestris occidentalis, 78 

alpestris utahensis, 78 
Otus asio inyoensis, 75 

asio cineraceus, 75 

asio maxwelliae, 75 
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asio mychophilus, 75 

flammeolus flammeolus, 75 
Oven-bird, Gray, 208, 209 
Owl, Barn, 36, 75 

Burrowing, 266 

Flammulated Screech, 75 

Great Gray, 244 

Horned, 239, 266 

Inyo Screech, 75 

Kelso Wood, 11 

Long-eared, 75 

Mexican Screech, 75 

Mexican Spotted, 75 

Montana Horned, 75 

Northwestern Horned, 75 

Pigmy, 302 

Rocky Mountain Pigmy, 75 

Saw-whet, 75, 132, 208 

Short-eared, 21, 75, 239 

Snowy, 75 

Western Burrowing, 75 

Western Horned, 75 
Oxyechus vociferus, 3, 239, 300 
Oxyura jamaicensis rubida, 70 


P 
Pachyptila forsteri, 93 
turtur, 99, 101 
vittata, 93 
Palaeogyps prodromus, 294, 295 
Paleoborus, 237 
Paleoplancus sternbergi, 236 
Pandion haliaétus carolinensis, 71 
Parabuteo unicinctus, 129 
Paraquet, Salmon-fronted, 10 
Parker, Margueritte, American redstart in south- 
ern California, 298 
Parrot, White-fronted, 10 
Partridge, Europeon, 72 
Hungarian, 183 
Parus atricapillus nevadensis, 79 
gambeli gambeli, 79 
gambeli inyoensis, 79 
gambeli grinnelli, 240 
hudsonicus cascadensis, 240 
inornatus ridgwayi, 79 
Passer domesticus, 56, 242 
domesticus domesticus, 83 
Passerculus sandwichensis alaudinus, 85, 242 
sandwichensis anthinus, 242 
sandwichensis nevadensis, 85 
Passerella iliaca, 242 
iliaca schistacea, 86 
Passerherbulus caudacutus, 85 
Passerina amoena, 84, 242 
cyanea, 57, 84 
Pedioecetes phasianellus columbianus, 72 
Pelagodroma marina maoriana, 101 
Pelecanus erythrorhynchos, 19, 26, 68, 128, 198- 
200, 207, 300 
halieus, 27 
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occidentalis, 124 
occidentalis californicus, 19, 68 
Peleconoides urinatrix, 101 
Pelican, Brown, 124 
California Brown, 19, 68 
White, 19, 26, 68, 128, 198-200, 207, 300 
Pelidna alpina, 21 
Penelope cristata, 219 
Penguin, Yellow-eyed, 99 
Penthestes gambeli, 246 
Perdix perdix, 183 
perdix perdix, 72 
Perisoreus canadensis bicolor, 240 
canadensis capitalis, 78 
canadensis griseus, 240 
Petrel, Leach, 105 
Ashy, 125, 126 
Petrochelidon albifrons, 34, 240 
albifrons albifrons, 78 
albifrons aprophata, 78 
albifrons hypopolia, 78 
Pewee, Western Wood, 77, 240 
Phainopepla, 91 
nitens lepida, 81 
Northern, 81 
Phalacrocorax albociliatus, 27 
auritus, 26, 27 
auritus auritus, 68 
idahensis, 27 
Phalaenoptilus nuttallii nuttallii, 76 
Phalarope, Northern, 74 
Red, 74 
Wilson, 74 
Phalaropus fulicarius, 74 
Pharomachrus mocinno, 215, 234 
mocinno costaricensis, 215 
mocinno mocinno, 215 
Phasianus colchicus torquatus, 72, 239 
Phasmagyps patritus, 294, 295 
Pheasant, Ring-necked, 72, 239 
Philacte canagica, 90 
Philomachus pugnax, 57 
Philortyx fasciatus, 10 
Phoebe, Northern Black, 77 
Say, 77, 240 
Phoenicurus phoenicurus, 110 
Piaya cayana mexicana, 11 
Pica pica hudsonia, 78, 240 
Picoides tridactylus dorsalis, 77 
tridactylus fasciatus, 239 
Piculus rubiginosus, 221 
Pigeon, Band-tailed, 10, 75, 207, 239 
Pink-billed, 10 
Pinicola enucleator californica, 90 
enucleator montana, 84, 242 
Pintail, 62, 70, 300 
Pipilo aberti, 85 
fuscus, 22 
maculatus arcticus, 85 
maculatus curtatus, 242 
maculatus montanus, 85 
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Pipit, Eastern, 81 
Rocky Mountain, 81 
Western, 89, 241 
Piranga flava hepatica, 14 
ludoviciana, 83, 242 
Pisobia melanotos, 21 
minutilla, 21, 300 
Pitangus sulphuratus derbianus, 12 
Pitelka, Frank A., white-throated swift breeding 
with cliff swallows at Berkeley, California, 
34; review of Nice’s “Studies in the Life 
History of the Song Sparrow. II,” 38; re- 
view of Kendeigh’s “Measurement of Bird 
Populations,” 210-211; review of Bryan 
and Greenway’s “Contribution to the Or- 
nithology of the Hawaiian Islands,” 211- 
212 
Plectrophenax nivalis nivalis, 86 
Plegadis guarauna, 19, 69 
Plesiocathartes europaeus, 294 
Plover, American Golden, 73 
Azaras Ringed, 10 
Black-bellied, 73 
Golden, 73, 130 
Pacific Golden, 130 
Semipalmated, 73, 212, 243 
Snowy, 20, 21 
Upland, 73 
Western Snowy, 73 
Pluvialis dominica, 73 
dominica dominica, 73, 130 
dominica fulva, 130 
Podilymbus podiceps podiceps, 68 
Polioptila caerulea amoenissima, 81 
nigriceps nigriceps, 13 
Pooecetes gramineus affinis, 85, 205 
gramineus confinis, 85, 242 
Poor-will, Nuttall, 76 
Porphyrula martinica, 73 
Porzana carolina, 72 
jamaicensis, 72 
Progne chalybea chalybea, 9, 12 
subis, 15, 21, 240 
subis subis, 78 
Proictinia, 237 
Psaltriparus minimus plumbeus, 79 
Psilopterus australis, 295 
communis, 295 
intermedius, 295 
Ptarmigan, Amchitka Rock, 121 
Rock, 122, 183 
Southern White-tailed, 72 
White-tailed, 239 
Pterodroma cookii, 93 
inexpecta, 93 
macroptera, 93 
Puffinus gavia, 93 
griseus, 93-106 
pacificus, 94 
puffinus puffinus, 96 


reinholdi, 93 

tenuirostris, 93 
Pyrocephalus rubinus, 201 

rubinus mexicanus, 77 
Pyromelana franciscana, 57 


Q 
Quail, Barred, 10 
Bob-white, 153 
California, 72, 154, 239 
Gambel, 72 
Quaintance, Charles W., California cuckoo col- 
lected in eastern Oregon, 68 
Querquedula cyanoptera, 300 
Quetzal, 213-235 
Quigley, Ray, Jr., unusual nesting site of the 
western kingbird, 206; records of early 
nestings from southern California, 298 


R 
Rail, Black, 72 
Farallon, 72 
King, 72 
Sora, 72 
Virginia, 72 
Yellow, 72 
Rallus crepitans, 72 
elegans elegans, 72 
limicola limicola, 72 
Raven, 62, 108, 240, 300 
American, 78 
Ray, Milton S., and Miller, Alden H., discovery 
of a new vireo of the genus Neochloe in 
southwestern Mexico, 41 
Recurvirostra americana, 21, 74, 127, 300 
Redhead, 19, 20, 70, 300 
Redpoll, Common, 84 
Redstart, 110, 242 
American, 22, 83, 90, 129, 298 
Painted, 83, 132 
Red-tail, 124 
Red-wing, 46-58 
Eastern, 46 
Nevada, 83 
Thick-billed, 46, 83 
Tri-colored, 46, 57 
Utah, 83 
Regulus calendula cineraceus, 81 
regulus olivaceus, 81 
satrapa olivaceus, 241 
Richdale, L. E., the sooty shearwater in New 
Zealand, 93 
Richmondena cardinalis carnea, 14 
Riparia riparia riparia, 78 
Road-runner, 75, 204 
Lesser, 11 
Robin, 108-110 
Northwestern, 241 
Western, 80, 241 
Ross, Aaron, the American redstart in Utah, 129 
Ruff, 57 
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Salpinctes obsoletus, 21 
obsoletus obsoletus, 80 
Saltator striatipectus, 219 
Saltator, Streaked, 219 
Sanderling, 10, 74 
Sandpiper, Baird, 74 
Least, 21, 74, 300 
Pectoral, 21 
Red-backed, 21, 74 
Semipalmated, 74 
Spotted, 10, 73, 239 
Western, 21, 74, 300 
Western Solitary, 73 
Sapsucker, Natalie, 77 
Red-naped, 77, 239 
Sarcoramphus kernensis, 272-295 
papa, 272-295 
Sayornis nigricans semiatra, 77 
saya, 240 
saya saya, 77 
Scapaneus guatemalensis, 220 
guatemalensis nelsoni, 12 
Scardafella inca, 10, 21 
Scharff, John C., the Louisiana heron in Ore- 
gon, 124 
Scoter, American, 62 
White-winged, 70 
Scotiaptex nebulosa nebulosa, 244 
Seed-eater, Collared, 14 
Seiurus aurocapillus, 208 
aurocapillus cinereus, 209 
noveboracensis, 82 
noveboracensis notabilis, 82 
Selasphorus platycercus platycercus, 76 
rufus, 21, 76, 239 
Setophaga picta picta, 23 
ruticilla, 22, 83, 129, 242, 298 
Shaw, William T., shower-bathing in the rain, 90 
Shaw, William T., and Culbertson, A. E., a flock 
of cedar waxwings meets tragedy, 205 
Shearwater, Manx, 96, 102 
Sooty, 93-106 
Shoveller, 70, 300 
Shrike, California, 81 
Great Basin, 81 
Loggerhead, 177 
Mexican, 13 
Northwestern, 81 
White-rumped, 81 
Sialia currucoides, 81, 241 
mexicana bairdi, 80, 89 
mexicana occidentalis, 80, 89, 205 
Siskin, Northern Pine, 84, 242 
Sitta canadensis, 240 
canadensis canadensis, 79 
carolinensis, 240 
carolinensis nelsoni, 79 
carolinensis tenuissima, 79 
carolinensis uintaensis, 79 
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pygmaea canescens, 79 
pygmaea melanotis, 79 
Skutch, Alexander F., life history of the quetzal, 
213 
Slipp, J. W., additional records of the green 
heron in the Puget Sound basin, 35 
Snipe, Wilson, 74 
Solitaire, Jaliscan, 13 
Townsend, 81, 241 
Sooter, Clarence A., methods of grasping and 
carrying prey, 88; winter record of mourn- 
ing dove in south-central Oregon, 246 
Squatarola squatarola, 73 
Sparrow, Black-chinned, 85 
Brewer, 85 
Clay-colored, 85 
Dakota Song, 86 
Desert Black-throated, 85 
Eastern Lincoln, 86 
English, 56, 57, 83, 88, 242 
Ferrari-Perez, 14 
Fox, 242 
Gambel, 86, 212, 242 
Golden-crowned, 86, 242 
Guerreran Ground, 14 
Guerreran Rusty, 14 
Harris, 86 
Leconte, 85 
Lincoln, 242 
Merrill Song, 86, 242 
Montane Lincoln, 86 
Mountain Song, 86 
Nevada Savannah, 85 
Northern Sage, 85 
Oregon Vesper, 85, 205 
Oregon White-crowned, 86, 89 
Rufous-crowned, 14 
Sharp-tailed, 204 
Slate-colored Fox, 86 
Song, 62 
Swamp, 86, 201, 203 
Virgin River Song, 86 
Western Chipping, 85, 242 
Western Grasshopper, 85 
Western Lark, 85 
Western Savannah, 85, 242 
Western Tree, 85 
Western Vesper, 85, 242 
White-crowned, 50, 56, 57, 160, 177 
Spatula clypeata, 70, 300 
Speotyto cunicularia hypugaea, 75 
Sphyrapicus thryoideus nataliae, 77 
varius nuchalis, 77, 239 
Spinus pinus pinus, 84, 242 
psaltria, 299 
psaltria hesperophilus, 84 
psaltria psaltria, 84 
tristis, 242 
tristis pallidus, 84 
Spizella arborea ochracea, 85 
atrogularis evura, 85 
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breweri breweri, 85 
pallida, 85 
passerina arizonae, 85, 242 
Spoonbill, Roseate, 19, 20, 69 
Sporophila torqueola torqueola, 14 
Starling, 56, 57, 81, 86 
Star-throat, Pine, 11 
Steganopus tricolor, 74 
Stelgidopteryx ruficollis, 240 
ruficollis aphractus, 78 
ruficollis serripennis, 78 
Stellula calliope, 76, 239 
Stercorarius longicaudus, 74 
Sterna forsteri, 75 
hirundo hirundo, 75 
Stewart, Robert E., food habits of blue grouse, 
112 
Stilt, Black-necked, 21, 74 
Storer, Robert W., records of the paraquet auklet 
and the Pacific fulmar for Marin County, 
California, 244 
Stork, Asphalt, 27 
Streptopelia risoria, 243 
Strix occidentalis lucida, 75 
Sturnella magna alticola, 13 
neglecta, 83, 207, 242 
Sturnus vulgaris, 56 
vulgaris vulgaris, 81 
Sumner, Eustace Lowell, biography of, 37 
Swallow, Bank, 78 
Barn, 78, 240 
Black, 239 
Cliff, 34, 212, 240 
Rough-winged, 78, 240 
Tree, 21, 78 
Violet-green, 78, 240 
Western Cliff, 78 
Swan, Mute, 108 
Trumpeter, 69 
Whistling, 28, 69 
Swifts, Vaux, 33, 212, 239 
Western White-throated, 76 
White-throated, 34, 239 


T 

Tachycineta thalassina lepida, 78, 240 
Tanager, Western, 83, 212, 242 
Tattler, Wandering, 212 
Teal, Blue-winged, 70 

Cinnamon, 70, 300 

European Green-winged, 62 

Green-winged, 70, 300 
Teratornis, 30 

merriami, 294 
Telmatodytes palustris, 21 
Tern, Black, 74 

Caspian, 74 

Common, 75 

Forster, 75 
Thrasher, Bendire, 80 

Brown, 80 


Crissal, 80 
Curve-billed, 21 
Leconte, 80 
Sage, 80 
Thrush, Alaska Hermit, 80, 205 
Audubon Hermit, 80 
Dwarf Hermit, 80 
Monterey Hermit, 241 
Mountain Olive-backed, 80 
Pacific Varied, 241 
West Mexican, 13 
Western Olive-backed, 241 
Willow, 80, 241 
Thryomanes bewickii eremophilus, 79 
Titmouse, Gray, 79 
Tityra semifasciata, 225 
Totanus flavipes, 35 
melanoleucus, 300 
Toucanet, Blue-throated, 225 
Towhee, Abert, 85 
Arctic, 85 
Brown, 22 
Green-tailed, 85 
Nevada Spotted, 242 
Spurred, 85 
Toxostoma bendirei, 80 
curvirostre, 21 
dorsale dorsale, 80 
lecontei lecontei, 80 
rufum, 80 
Tringa flavipes, 73 
melanoleuca, 73 
solitaria cinnamomea, 73 
Troglodytes aédon, 241 
aédon parkmanii, 79 
musculus, 234 
Trogon aurantiiventris, 216 
bairdii, 220 
citreolus, 11 
collaris puella, 216 
elegans ambiguus, 11 
mellanocephalus mellanocephalus, 224 
mexicanus, 216 
Trogon, Baird, 220, 229, 230, 233, 234, 240 
Black-headed, 224, 225, 230, 233 
Citreoline, 11 
Coppery-tailed, 11 
Graceful, 219, 220, 223-226 
Jalapa, 209, 216, 220, 223, 224, 226, 232 
Mexican, 209, 216, 220, 224-226, 230, 232, 
233 
Trogonurus curucui tenellus, 219 
Turdus assimilis renominatus, 13 
migratorius caurinus, 241 
migratorius propinquus, 80, 241 
Turkey, Florida, 133 
Merriam, 133 
Mexican, 133 
Rio Grande, 133 
Wild, 35, 133-195 


| 
| 
| 








| 


' 
J 
' 
; 
| 
} 


eS 


Nov., 1944 


Turnstone, Ruddy, 212 
Twomey, Arthur C., notes on some birds taken 
in Utah, 89; a correction of identifica- 
tion of sandpipers, 90 
Tympanuchus cupido, 183 
Tyrannus melancholicus occidentalis, 12 
tyrannus, 77, 240 
tyrannus hespericola, 77 
verticalis, 77, 206, 240 
vociferans, 77 
vociferans xenopterum, 12 
Tyto alba pratincola, 36, 75 


Vv 
Valentine, K. A., the gray ovenbird in New Mex- 
ico, 208 
van Rossem, A. J., the Santa Cruz Island flicker, 
245; portrait of, 301 
Veniliornis oleaginus, 221 
Verdin, Arizona, 79 
Vermivora celata, 241 
celata celata, 82, 89 
celata lutescens, 89 
celata orestera, 82, 89 
luciae, 82, 205 
ruficapilla ridgwayi, 82, 241 
virginiae, 82 
Vireo bellii arizonae, 81 
gilvus, 241 
gilvus leucopolius, 82 
gilvus swainsoni, 82 
olivaceus, 82, 241 
solitarius cassinii, 81, 241 
solitarius plumbeus, 81 
vicinior, 81, 244 
Vireo, Arizona, 81 
Cassin, 81, 241 
Gray, 81, 244 
Oregon Warbling, 82 
Plumbeus, 81 
Red-eyed, 82, 241 
Warbling, 241 
Vultur fossilis, 294, 295 
gryphus, 272-295 
patruus, 294, 295 
Vulture, Black, 272-295 
King, 272-295 
Turkey, 272-295 
Western Turkey, 79 


WwW 

Warbler, Audubon, 241, 248 

Black and White, 158, 243 

Blackburnian, 82 

Black-throated Gray, 82 

Calaveras, 82, 241 

Chestnut-crowned, 13 

Eastern Yellow, 82 

Grace, 82 

Hermit, 23, 24 
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Lucy, 82, 205 
Lutescent Orange-crowned, 89 
Macgillivray, 82, 241 
Myrtle, 82, 159 
Northern Audubon, 82 
Northern Orange-crowned, 82 
Northern Pileolated, 83 
Orange-crowned, 241 
Palm, 22 
Pileolated, 241, 298 
Rocky Mountain Audubon, 82 
Rocky Mountain Orange-crowned, 82 
Rocky Mountain Yellow, 82, 241 
Townsend, 23, 24, 82, 241 
Virginia, 82 
Yellow, 245 
Water-thrush, 82 
Louisiana, 158 
Waxwing, Bohemian, 81 
Cedar, 81, 205, 206, 241 
Wekas, 93, 98 
Widgeon, European, 131 
Willet, Western, 23, 127 
Willett, G., review of Brandt’s “Alaska Bird 
Trails,” 247 
Wilsonia pusilla, 241, 298 
pusilla pileolata, 83 
Woodhewer, Grayson, 12 
Woodpecker, Acapulco, 11 
Acorn, 221 
Alaska Three-toed, 239 
Alpine Three-toed, 77 
Ant-eating, 12 
Downy, 239 
Green, 221 
Guatemalan Ivory-bill, 220 
Hairy, 221 
Ivory-billed, 222 
Lewis, 76, 239 
Modoc Hairy, 239 
Nelson Ivory-billed, 12 
Oleaginous, 221 
Pileated, 124, 220, 222, 239 
Rocky Mountain Downy, 77 
Rocky Mountain Hairy, 77 
Vigors Pileated, 12 
Western Red-headed, 76 
White-breated Hairy, 77 
Yuma Ladder-backed, 77 
Wren, Bewick, 299 
Boucard Cactus, 13 
Cactus, 298 
Cafion, 80 
Desert Bewick, 79 
House, 234, 241 
Marsh, 21 
Northern Cactus, 79 
Rock, 21, 80 
Western House, 79 
Western Marsh, 79 
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Western Winter, 79, 241 
Winter, 4 
Wren-tit, 299 
Wright, Philip L., American golden-eyes feeding 
on salmon eggs, 126 
Wright, Philip L., and Wright, Margaret H., the 
reproductive cycle of the male red-winged 
blackbird, 46 


xX 
Xanthocephalus xanthocephalus, 22, 23, 57 


Xema sabini, 34, 74 
Xiphorhynchus flavigaster mentalis, 12 


Y 
Yellow-legs, Lesser, 35, 73 
Greater, 73, 300 


Yellow-throat, 298 
Baird, 219 
Tule, 83 
Western, 83 


Z 
Zenaidura macroura, 239, 243, 246 
macroura marginella, 75 


Zonotrichia coronata, 86, 242 
leucophrys, 56, 160 
leucophrys gambelii, 86, 242 
leucophrys leucophrys, 89 
leucophrys oriantha, 79, 86 
querula, 86 
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